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I. INTRODUCTION

The U.S. Environmental Protection Agency/Office of Pesticide Programs (EPA/OPP)
is responsible for protecting human and environmental health from unreasonable risk due
to pesticide exposure. Monitoring efforts carried out during the last decade have shown that
the nation’s ground water can become contaminated with pesticides, particularly in areas
with high pesticide use and vulnerable aquifers. Therefore, OPP has taken a strong
preventive approach to the protection of this valuable resource. Regulatory activities have
evolved to include, as a condition of registration or re-registration, a more rigorous
evaluation of a pesticide’s potential to reach ground water. OPP has also formed strong
partnerships with other federal and state agencies responsible for various aspects of ground-
water protection.

The Pesticides in Ground Water Database (PGWDB) was created to provide a more
complete picture of ground-water monitoring for pesticides in the United States. It is a
collection of ground-water monitoring studies conducted by federal, state and local
governments, the pesticide industry and private institutions. It consists of monitoring data
and auxiliary information in both computerized and hard-copy form. This report, Pesticides
in Ground Water Database -- A Compilation of Monitoring Studies: 1971 - 1991, was prepared
to summarize and share the results of the studies in the PGWDB. It consists of 11 volumes:
a National Summary and ten EPA regional summaries. Each volume provides a detailed
description of the computerized PGWDB and a guide to reading and interpreting the data.
The data are presented as maps, graphs and tables.

These data are extremely valuable, but must be interpreted carefully. In general, the
PGWDB provides an overview of the ground-water monitoring efforts for pesticides in the
United States, the pesticides that are being found in the nation’s ground water, and the
areas of the country that appear to be vulnerable to pesticide contamination.

When viewed as a whole, it might appear the data gathered for this report are
representative of the United States and/or of general drinking water quality. This is not
necessarily the case. For example, many studies included sampling of aquifers that supply
drinking water, however these samples were usually taken at the well, not at the consumer’s
tap. Therefore, conclusions concerning finished water can only be drawn by careful
examination of the data on a study by study basis. In addition, ground-water monitoring
programs vary widely in sampling intensity and design from state to state. Not surprisingly,
the states that sampled the greatest number of wells were often those that found the
greatest number of contaminated wells. This should not be misconstrued to mean that the
ground water in these states is more contaminated than that of other states, or that all
ground water in these states is contaminated. On the contrary, an active, supported
sampling program generally indicates a high regard for ground-water quality.
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The database and this report are the result of the efforts of a great many individuals,
significant among whom are the state officials and principal investigators who gave
generously of their time to provide OPP with information concerning their work. In
publishing this report, OPP intends not only to provide data, but also to identify points of
contact, in order to share expertise among those responsible for the protection of the
nation’s ground-water resources.

To make this information available to as many decision makers in state and other
federal agencies as possible, the computerized portion of the PGWDB will become a part
of the Pesticide Information Network (PIN).! The PIN is a computerized collection of files
that contain pesticide monitoring and regulatory information. The PIN functions much like
a PC-PC bulletin board and can be accessed by anyone with a computer and a modem. The
PIN is currently undergoing an expansion that will allow new types of information to be
included and increase the number of simultaneous users. The new PIN will be available in
1993 and will contain the PGWDB, environmental fate chemical/physical parameters for
pesticides, pesticide regulatory information (Restricted Use, Special Review, canceled and
suspended) and a certification and training bibliography.

II. THE ROLE OF PESTICIDE MONITORING

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) requires EPA to
monitor the environment for pesticide residues [section 20, parts (b) and (c)]. The primary
goal of pesticide monitoring is to improve the soundness of FIFRA risk/benefit regulatory
decisions by providing information on the concentrations of pesticide residues and the
effects that exposure to these residues have on human health and the environment. In
addition, long-term changes in environmental quality can be detected through the analysis
of monitoring data. OPP can use this information to measure the effectiveness of regulatory
decisions and to indicate potential environmental problems.

EPA has directly sponsored some large-scale pesticide monitoring projects, such as the
National Monitoring Programs of the 1970s’> and the recent National Survey of Pesticides
in Drinking Water Wells.® This type of monitoring is intended to provide information on
a national level involving large numbers of pesticides. It does not provide information
concerning localized problems or long-term trends. This method of data gathering is also
extremely resource-intensive. An alternative approach for OPP is to support and gather
information from monitoring studies performed by others. Since the responsibility for
protecting the nation’s ground water is shared by federal and state governments, OPP’s data-
handling responsibilities not only include procuring the most current information for its own
needs, but also sharing this information with its partners in state and federal agencies. The
development of the Pesticides in Ground Water Database is a step in this direction.
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1. BACKGROUND

OPP began collecting ground-water studies for the PGWDB in the early 1980s. In 1988,
an effort was made to review and catalog these data. Summary results of this effort were
computerized and then published in the Pesticides in Ground Water Database: 1988 Interim
Report.*

Since the 1988 Interim Report was issued, many things have changed. State-sponsored
projects, initiated in the late 1980s, have been completed and digitized, monitoring
methodologies and computer technology have improved, and the quality and quantity of data
have increased. Based on extensive use of the 1988 database by OPP’s Ground Water
Technology Section and the comments received from other users, both within and outside
of OPP, the computerized database and the hard-copy report were restructured. The new
computerized structure is more appropriate for the quality and quantity of the information
currently available, as well as for that expected in the future. The new structure is both well
and sample specific; that is, it contains description and location information for each well
sampled and the results of each analysis. This structure allows ground-water monitoring
data to be sorted in a variety of ways, such as by well depth, well location, and sampling
date. The new report structure provides national, regional, state and county summaries so
that readers can select the resolution appropriate for their needs.

Most of the data in the PGWDB have been produced directly by state agencies or by
private institutions that are sponsored by federal or state agencies. Some pesticide industry-
sponsored studies have also been included in the PGWDB. These studies were conducted
to support the registration status of a particular pesticide and were generally conducted in
areas that are vulnerable to ground-water contamination by pesticides.

The database is a compilation of data submitted in several different formats, including
computerized and hard-copy sampling results as well as hard-copy reports containing study
descriptions and summary information. Many states are now routinely storing their data in
computerized form and have shared their data with OPP. Some of the hard-copy data are
from older studies that were never computerized. Some are from studies that have been
computerized, but OPP has not yet been able to obtain the data. OPP is also retaining
hard-copy final reports for as many studies as possible. These reports provide vital
information such as study design, well design, analytical methods, quality control and
environmental conditions.

The focus of the PGWDB is quite narrow. It contains only ground-water monitoring
data in which pesticides were included as analytes. Therefore, the PGWDB does not
replicate STORET® or WATSTORES. While these large databases contain some pesticide
monitoring data and some ground-water data, their primary focus is general water quality.
As a result, these databases contain a great deal more information about water quality, but
lack many of the pesticide focused studies that are included in the PGWDB. Many states
have used STORET to store water-quality data, including analyses for pesticides. STORET
data were downloaded and added to the PGWDB when the data could be directly
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associated with specific study summaries or reports sent to OPP by state agencies. These
state agencies provided their agency code, station codes, parameter codes, sampling dates
and other pertinent information so that the correct data could be extracted from STORET.

Data from the National Survey of Pesticides in Drinking Water Wells (NPS)® have not
been included in PGWDB, since these data have been recently and extensively presented
elsewhere. We are currently working on electronically transferring the results of the NPS
pesticide analyses so they will be available when the PGWDB becomes part of the PIN.

IV. THE COMPUTERIZED DATABASE

The computerized database consists of three files related to each other by study
identification and unique well number. The first file contains information describing the
study, the second contains information describing each well and the third contains sample
information. Data elements stored in these files are presented in Figure 1. These data
elements are based on EPA’s recommended minimum set of data elements for ground-water
monitoring published in Definitions for the Minimum Set of Data Elements for Ground-Water
Quality, July 22, 19902

FIGURE 1. Data Elements for the Pesticides in Ground Water Database

l Study Number(s) Study Number
Study Title Lu@ue vell Nurber ' Unique well Number'
Sponsoring Agency(ies) I State and County FIPS Codes? Pesticide’
Project Officer(s) (PQ) Latitude and Longin.nde3 Concentration (ug/L)
PO Address(es) Depth to Water Table (m) Limit of Detection (ug/L)
PO Telephone(s) Well Depth (m) Semple date
USEPA Region roepth to Top and Bottom of Screen Analytical matht:a‘8
Interval (m)
Starting and Ending Dates well Type!' Origin of Contaminatim’
Publication Date Well Log & Other ln‘for‘tnation5
| Abstract ALtitude®

1. This is a unique identifier assigned to each well in the well file. Many states have assigned a unique
identifier to wells sampled. In these cases, the number was rctained, and used in the PGWDB as that well's
unique well number.,

2. The Federal Information Processing Standard (FIPS) alphabetic or numeric codes for states (example M1
is the alphabetic code for Michigan, 26 in the numeric code for Michigan). County codes are three digit
pumeric codes.
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3. Coordinate representations that indicate a location on the surface of the earth using the equator (latitude)
and the Prime Meridian (longitude) as origin. Coordinates are measured in degrees, minutes, and seconds
with an indicator of north or south, and east or west.

4. Wells have been classified as follows:

Drinking water public community - a system of piped drinking water that either has at least 15 service
connections or serves at least 25 permanent residents.

Drinking water public non<community - wells serving public facilities such as fire stations, schools, or
libraries.

Drinking water private - privately owned wells serving a residence or farm,

Non-drinking water monitoring - wells installed specifically for monitoring ground water.

Non-drinking water other - wells used for irrigation, industrial application, etc.

5. This field will allow storage of limited well log or other information about the well, such as construction
details.

6. The vertical distance from the National Reference Datum to the land surface or other measuring point in
meters.

7. Pesticides are tracked by their Chemical Abstracts System (CAS) number. There is also a cross-reference
file that contains all pesticide synonyms and other OPP reference numbers. Any chemical that is currently
or has ever been registercd as a pesticide by the USEPA, Office of Pesticide Programs is eligible to be
included in the PGWDB. Some chemicals might be more commonly associated with industrial processes;
however, if these chemicals are now or were previously registercd and uscd as pesticides, monitoring results
will be included in the database,

8. A short name, reference or description of the analytical method which was used. This field is not intended
to hold the entire method.

9.  An origin of contamination is listed for each analysis performed as follows:
NFU - Known or suspected normal field use
PS - Known or suspected point source
UNK - Unksown source of contamination

These files will be available through the PIN in 1993. The data management software
for this system is ORACLE running under UNIX. However, OPP will accept and translate
data created in nearly any format, operating system or medium. To access the PIN, contact
User Support at 703-305-7499.

V. THE 1992 PESTICIDES IN GROUND WATER DATABASE REPORT

The 1992 PGWDB report is a summary and presentation of all the data OPP currently
has available, both in computerized and in hard-copy form, concerning pesticides in ground
water, The report is organized as a National Summary and ten EPA regional summaries.
Each volume provides background information on pesticide monitoring, a description of the
computerized portion of the database and a guide to reading and interpreting the data
presented in the report.
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The National Summary contains summary results of the data collection effort for all
states and a discussion of the data. The regional volumes contain data from the individual
states in each EPA Region. Each regional volume contains state summaries, which consist
of: 1) a short overview of the state’s philosophy and pertinent regulations concerning
ground-water quality and pesticides, 2) a summary of each study or monitoring effort sent
to OPP, and 3) summary data for each state presented in tables, graphs and maps. In
essence, the study summaries were written by the principal investigators of each study.
Whenever possible, the author’s abstracts, summaries and conclusions were reproduced
verbatim, so that the tone and intent of their work would not be misinterpreted.

There are two appendices in each volume of the report. Appendix I contains a
Pesticide Cross Reference Table, which provides pesticide names, synonyms and the
regulatory status and lifetime Health Advisory (HA) Level or Maximum Contaminant Level
(MCLY  for each pesticide. Appendix I provides a brief overview and reference information
for the NPS.

mmary and Presentation of Ground-Water Monitoring D

The data in this report are presented in three different formats: maps, graphs and
tables. Their format and content are explained below. Each format is displayed at four
different resolution levels: national, regional, state and county, The charts and maps were
intended to provide an "at-a-glance"” visual summary of the information collected for the area
in question. The tables provide detailed information concerning sampling dates, numbers
of wells sampled, samples analyzed, concentration ranges, and the relationship between
pesticide concentrations and current EPA drinking water standards.

1. Maps
The maps presented in this report display the number of wells sampled and the number

of wells with pesticide detections. Map legends are consistent throughout the report to
assist in any visual comparison of the maps. A regional-scale map illustrating the
frequency of pesticide detections as a function of the total number of wells sampled is
presented at the beginning of each EPA regional volume. The regional maps display
information for each state in that EPA region. All of the regional maps are included
in the National Summary. In addition, a state- scale map, in which the data are
presented at the county level, is included with each state summary. State maps are also
annotated with a list of pesticides detected in that state.

2. Graphs

Bar graphs, for each state within a region, illustrate the number of wells sampled, the
number of wells with pesticide detections, and the number of wells with pesticide
detections exceeding the MCL or lifetime HA. The graphs present this information
ranked in descending order by the number of wells with pesticide detections. The
version of this graph in the National Summary displays this information for each state.
A similar graph in each EPA regional volume presents data only for the states in that
region. The National Summary contains an additional graph, illustrating the above
information by pesticide. Pesticides for which analyses were performed but were not
detected in any wells are listed alphabetically at the end.
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3. Tables

Two basic data tables are used throughout this report to summarize ground-water
monitoring information: the "Pesticides" table and the "Wells" table. Figures 2 and 3
provide a detailed explanation of the information contained in each column for the two
standard tables. The numbers that occur in the field descriptors correspond to the
definitions listed below the example table.

The "Pesticides” table is illustrated in Figure 2. In this table, information is organized
by pesticide. The monitoring locations, sampling frequencies, number of wells
monitored, sampling results and concentration ranges are provided. In the National
Summary, this table details the monitoring location to the state level and also includes
the regulatory status for each pesticide. In the regional volumes, monitoring location
is provided to the county level for each state and the table is expanded to include
monitoring data for samples taken from each well.

FIGURE 2. Pesticides Table

PESTICIDE SAMPLING IN THE STATE OF

TOTAL DISCRETE
WELLS/SAMPLES

GRAND TOTAL
DISCRETE

WELLS/SAMPLES

1 The tables are arranged in alphabetical order by the parent pesticide common name. Degradates of parent
pesticides are listed directly following the parent. Any chemical that is currently or has ever been registered as
a pesticide by the USEPA Office of Pesticide Programs is eligible to be included in these tables. Some chemicals
included in these tables are more commonly associatcd with industrial processcs; however, these chemicals were
at some time also registered as pesticides.
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2 County names are listed in alphabetical order for each pesticide that was monitored.

3 Well sampling dates are given by year and month(s). Months separated by a comma (1,3) means that samples
were taken in these months only. Months separated by a dash {1-5) is the range of moaths in which sampling
occurred, samples were taken in all months within the range.

4 The total number of wells that were sampled at least once during the time period stated in the previous
column.

£ Wells with pesticide detections within the time period givea in the date column (3). Wells with positive
analytical results were classified based upon whether the results were above or below the MCL. If a pesticide
did not have an established MCL, the lifetime HA level was used and noted at the end of the table. If ncither
of these values were established, the well was classified as less than the MCL. Wells were classified based upon
their highest analytical result. Therefore, any well with at least one positive analysis equal to or greater than the
MCL or HA during the time period listed in the date column (3) was classified as > MCL. Any well with at least
one positive analysis but all analyses less than the MCL or HA was classified as < MCL.

6 The total number of samples analyzed for that pesticide within the time period recorded in the date column.

7 Samples with pestiade detections were counted based upon whether the results were above or below the MCL
or lifetime HA as stated in 5 above.

B The range of positive results in ug/L (ppb) for the time period specified in the date column.

9 The total number of discrete wells that were sampled at least once and analyzed for the pesticide listed in
column 1. *See Note

10 The total number of discrete wells in which the pesticide was detected based upon whether the results were
above or below the MCL. Wells were classified as explained in 5 above, based upon the highest analytical result.

11 Total number of samples analyzed for a particular pesticide.

12 The total number of samples in which the pesticide was detected that are > MCL or < MCL as explained
in 5 above.

13 The grand total of discrete wells sampled in the state for any pesticide. * See Note

14 The grand total of discrete wells with at least one detection of any pesticide, Wells are classified above or
below MCL or HA as explained in 5 above. *See Note

15 Grand total of samples taken in the state. *See Note

16 The grand total of samples with any pesticide detection for the state. Samples were classified as > or < the
MCL based upon their highest analytical result as explained in 5 above. *See Note

*Note: Some wells were sampled more than once, (i.e., during several successive years) and some wells were
sampled for more than one pesticide. Therefore, the total number of discrete wells is not necessarily the
arithmetic sum of the wells listed. Similarly some samples were analyzed for more than one pesticide, thercfore,
the total number of discrete samples for the state will not be, in all cases, the arithmetic sum for the column,
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Figure 3 illustrates the "Wells" table. In this table, ground-water monitoring information
is organized by well type, or use, and source of contamination. In the National
Summary, the information is summarized by state. In the regional volumes, the
information is summarized by county for each state in the region.

FIGURE 3. Wells Table

STATE OF
VELLS BY COUMTY

1 Drinking Water wells include community (municipal), public non-community, and private wells. Public non-
community wells are those that exclusively serve public buildings such as fire stations, schools, or libraries.

¥)

Monitoring wells, installed solely to monitor ground water for contaminants.

3 Other wells include: irrigation wells, stock watering wells, springs, and tile drains.

(F'S

Total number of each type of well sampled in each county.

5 The number of wells per county in which a pesticide was detected. Wells were classified based upon whether
the results were above or below an MCL for any of the pesticides detected. If a pesticide did not have an
cstablished MCL, the lifetime HA level was used. If neither of these values were applicable, the well was
classified as less than the MCL and it was so notcd at the end of the table. Wells were classified based upon
their highest analytical result. Therefore, any well with at least one positive analysis greater than or equal to the
MCL or HA was classified as > MCL. Any well with at least one positive analysis but all analyses less than the
MCL or HA was classified as < MCL.

Contaminated wells were placed in one of the following categories based on the opinion of the study director:
6 NFU=Known or Suspected Normal Ficld Use.

I PS =Known or Suspected Point Source.

8 UNK-=Unknown source of contamination. Wells were calegorized as "unknown” if the study director did not
know the source of contamination, or if there was no information available concerning the source of

contamination.

9 Total number of wells in each category.
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V1. DATA INTERPRETATION

Ground-water monitoring data in this report have been assembled from numerous
sources, including state and federal agencies, chemical companies, consulting firms, and
private institutions that are investigating the potential for ground-water contamination by
pesticides. These data are extremely valuable, but must be interpreted carefully. In general,
the PGWDB provides a relatively comprehensive overview of the ground-water monitoring
efforts for pesticides in the United States, the pesticides that are being found in the nation’s
ground water, and the areas of the country that appear to be the most vulnerable to
pesticide contamination.

Nationally, part of OPP’s regulatory mission is to prevent contamination of ground-
water resources resulting from the normal use of registered pesticides. OPP routinely
reassesses the impact that registered pesticides have on the quality of ground-water
resources. The PGWDB will be used to support ongoing regulatory activities, such as
ground-water label advisories, monitoring studies required for pesticide re-registration and
special review activities, In addition, combining the information in the PGWDB with other
environmental fate data and usage data will assist OPP, at an early stage in the regulatory
process, in refining criteria used to identify pesticides that tend to leach to ground water.

On a state or local level, the PGWDB can be used as a reference so that a state may
access data from neighboring states. Evidence that pesticide residues occur in ground water
can be used to target a state’s resources for future monitoring and to re-assess pesticide
management practices to prevent future degradation of ground-water quality. The
information presented in this report will also be useful to state and regional agencies when
implementing two pollution-prevention measures being developed by EPA; the Restricted
Use Rule and the State Management Plans outlined in the Pesticides and Ground Water
Strategy. Additional uses for the data in the PGWDB include identification of areas in need
of further study, identification of the intensity of monitoring for particular pesticides, and
graphic display of ground-water monitoring activities and localization of pesticide
contamination.

VII. DATA LIMITATIONS

Despite their apparent value, these data do have limitations and must be used and
interpreted carefully. Differences in study design, laboratory procedures/equipment,
sampling practices, or well use can affect results. Some of the limitations governing the
interpretation of the data in the PGWDB are discussed below:

1) The PGWDB is not a complete data set of all ground-water monitoring for
pesticides in the United States. While we have attempted to include as many
sources as possible, other data exist of which we are not aware or to which we do
not yet have access.
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2) Monitoring for pesticides in ground water has not been performed in a uniform
manner throughout the United States. Some states have extensive monitoring
programs for pesticide residues, while others have more limited monitoring
programs. In general, more extensive ground-water monitoring programs tend to
be found in the states where pesticide use is heavy. This creates a picture that does
not necessarily represent the overall impact of pesticides on ground-water quality
nationwide.

3) Differences in ground-water monitoring study design can radically affect the results.
Many monitoring efforts were initiated in response to suspected problems, and
therefore yielded a disproportionately high number of positive samples. These
results cannot be extrapolated to represent a larger region or state. Other efforts
sampled a small number of wells or sampled under conditions in which
contamination was unlikely. Still others were statistically designed studies, intended
to be extrapolated to a specific_population of wells. Each of these scenarios
presents a vastly different view of the condition of the ground-water resource
sampled.

4) Analytical methods and limits of detection have changed over time, and also vary
from laboratory to laboratory. Therefore, comparisons between the results of
different studies and across several years must be performed carefully to avoid
errors in interpretation.

5) Differences in construction, depth, location and intended use can greatly affect the
likelihood that a particular well will become contaminated by pesticides. Some of
these issues were addressed in the individual study summaries when such details
were available. However, this information was not always provided and tends to
be obscured when large amounts of data are summarized. The reader is cautioned
to read the study summaries carefully and interpret the resulting data summaries
conservatively.

VIII. THE FUTURE

The vulnerability of ground water to contamination by pesticides depends upon a variety
of factors including depth, topography, soil, climate, pesticide use and pesticide application
practices. In some cases, ground water is shallow or closely connected with surface water
and the results of surface activities can be observed within months. More often,
contamination is not observed for many years, allowing cause-and-effect relationships to
become obscured. This report, for the most part, is a retrospective examination of the
agricultural practices of the 1960s and 1970s, the results of which were observed through
monitoring performed 20 years later. The condition of our ground-water resources for the
next 20 years will be greatly affected by how we are handling our chemicals now. Our
challenge today is clearly prospective.
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EPA’s Office of Pesticide Programs (OPP) is planning to publish a summary report of
the data in the PGWDB on approximately a yearly basis. We are interested in presenting
the data in a manner that is the most helpful to as many users as possible. The following
are areas in which we would like to receive comments:

1. Should future reports summarize only "new data” (those received since the last
report) or all of the data? Should we continue to report very old monitoring data
(10 to 20 years), given the fact that some of these studies had very high detection
limits and monitored for pesticides that are no longer of regulatory interest?

2. What changes should be made to the maps, graphs and tables? Are they too
detailed or not detailed enough? Are important pieces of information missing? Is
there a clearer or more useful way to present these data?

3. How are those outside of OPP using the PGWDB?

We appreciate all of those who took the time to comment on the draft version of this
report. Many of the suggestions offered were included in this final version. However, some
very good suggestions regarding changes to the tables could not be included in this report
due to time constraints. These suggestions were taken seriously and will be considered for
future reports.

For the PGWDB to retain its value, OPP must continue to gather and share as much
pesticide monitoring information as possible. Any government agency or private institution
that would like to have its work included in the PGWDB should provide a hard copy of a
final or interim report and the sample and well data in electronic format. PGWDB data
elements are listed on page OV-4 of this report. Electronic media should be accompanied
by a description that includes, hardware compatibility (IBM, Apple etc.), operating system
(DOS, UNIX, OS2), format identification (ASCII or software package name) and a data
dictionary. Anyone wishing to provide comments or data may do so by contacting;

Constance A. Hoheisel

U. S. Environmental Protection Agency

Office of Pesticide Programs

Environmental Fate and Effects Division (H7507C)
401 M Street, SW

Washington, DC 20460

Telephone: 703-305-5455
FAX: 703-305-6309
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Well Sampling by County
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IOWA

OVERVIEW OF STATE LEGISLATIVE AND ENVIRONMENTAL POLICIES
REGARDING PESTICIDES IN GROUND WATER

Iowa’s ground water quality monitoring program was begun in 1982 and is an extension of
a previous program that had been in operation since 1950 by the Iowa State Health
Department. This early program consisted of nonspecific, periodic sampling of untreated
water from municipal wells . The current program has two objectives: 1) a fixed objective -
to describe and assess the long-term chemical quality of surficial aquifers in Quaternary
deposits and shallow bedrock aquifers of Iowa, and 2) a variable objective - to direct
sampling and water-quality assessment toward new or emerging areas of ground water
quality concern.

A network of monitoring wells was designed to meet data needs solicited from several State
and Federal agencies. The network initially consisted of 1,200 municipal wells, but was
expanded over time to include domestic and test wells. Wells were selected based on
accessibility, availability, well integrity, and reliable geologic information, Wells were
monitored every 2, 4 or 6 years depending upon the depth of the well. From 1982-1987
water samples were analyzed for common minerals, nutrients and trace metals. In addition
a small percentage of wells finished in superficial aquifers were sampled for priority
contaminants and pesticides each year.

In 1987 Iowa provided this program with stronger legislative support through the Iowa
Groundwater Protection Act. The principal objectives of this Act are: 1) to provide
education to increase awareness and understanding of the responsibility the people of Iowa
have to protect their ground water; 2) to promote and fund research to develop methods
to improve resource management and understand the effects of environmental contaminants;
and 3) to implement demonstration projects that help Iowans implement improved
technologies that minimize or eliminate adverse effects on ground water resources.

In 1988 the monitoring program was altered to reflect the increasing concern and the new
legislation to protect the ground water resources of Iowa, particularly from agricultural
chemicals. In addition to the overall objectives of the program, the 1988 program has these
specific objectives: 1) to describe and assess the long-term chemical quality of surficial, deep
(greater than 150 ft) and bedrock aquifers in Iowa; 2) to focus water quality sampling and
assessment on the problem of current degradation of shallow (less than 150 ft) ground water
resources by agricultural chemicals, which will include seasonal and geographic evaluation
of contaminants detected in shallow ground water; and 3) to focus water quality sampling
and assessment on the problem of current degradation of shallow ground water resources
by synthetic organic chemicals.

Analyses for pesticides in water are performed at the University of Towa Hygienic
Laboratory.
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Pesticides Analyses Routinely Performed by the

University of Iowa Hygienic Laboratory

PESTICIDE DETECTION ‘l PESTICIDE DETECTION

LIMIT LIMIT

ug/L ug/L |
24D 0.1 ] Endosuifan 0.04 1
245-TP (Sitvex) 0.1 ] Endrin 0.04
Alachlor 01 ] Ethoprop 01
Aldnn 0.04 Fonofos 01
Atrazine 0.1 ‘ Heptachlor 0.04
BHC (a,8T,6) 0.4 l Methyl Parathion
Butylate 0.1 Metolachlor 01
Carbofuran 0.1 Metribuzin 0.1
Chloramben 0.1 H Phorate 0.1
Chlordane 0.2 Sulprofos 01
Chlorpyrifos 0.1 Terbufos 0.1
DDT, DDD. DDE 0.04 (‘ Toxaphene 05
Dicamba 0.1 Trifluralin 01
Dieldrin L 0.04

Narrative from: Detroy, Mark G. et.al; Ground Watcr Quality Moaitoring Program i lowa:
Nitrate and Pesticides in Shallow Aquifers US Geological Survey, Water Resources
Investigations Report, 88-4123, 1988; Detection limits from reference (3) below.

REPORTED STUDIES ON PESTICIDES IN GROUND WATER

Huallberg, George R, Bernard E. Hoyer, E. Arthur Bettis, 11l, Robert D. Libra; Hydrogeology,
Water Quality and Land Management in the Big Spring Basin, Clayton County, Iowa; lowa
Department of Natural Resources; Open File Report 83-3; June 1983

Haliberg, George R., Robert D. Libra, E. Arthur Bettis, III, Bermard E. Hoyer; Hydrogeology,
Hydrogeologic and Water Quality Investigations in the Big Spring Basin, Clayton County,
Iowa: 1983 Water Year; lowa Department of Natural Resources; Open File Report 84-4;
June 1984

Objectives

These studies are part of a program initiated to study the hydrogeology of the karst-
carbonate aquifer area in northeast Iowa. The objectives of this program were to 1) provide
detailed information about the nature of the degradation of ground water quality in the
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sinkhole regions and shallow carbonate aquifer areas; 2) evaluate possible programs to
alleviate problems; and 3) provide the technical information needed for public use and
education. The first phase of the study provided a regional assessment of the physical
nature of the karst regions and documented significant contamination of ground water by
nitrates in karst areas and regions where the carbonate bedrock aquifers occur at shallow
depths below the land surface. The second phase of the program was undertaken to provide
a controlled and detailed assessment of a single karst basin. This detailed study provides
a more thorough assessment of the mechanics of ground water degradation in these areas.

Methods

Ground water samples were collected from existing domestic water wells. During the initial
phase of this study 271 wells were inventoried. Water samples were collected for nitrate
and bacterial analyses from approximately 125 wells which had the best information and
allowed the determination of the aquifer supplying the well. From the initial inventory, a
network of sites was selected for water-quality monitoring throughout the duration of the
project. Eighteen (18) wells were selected which were representative of the spectrum of
geologic and hydrologic conditions in the basin and the range of water quality found during
the inventory. Also in the monitoring network is the Big Spring and surface water sites.

Water samples were collected for pesticide analysis at varying times throughout this study.
The methods of analysis used can identify most of the commonly used pesticides and
chlorinated hydrocarbon compounds.

During 1983 the water quality sampling scheme was altered for that of 1982 because of
modification in objectives, lessons learned from the prior year’s sampling, and available
funding. Less effort was placed on well monitoring while the Big Spring and various surface
water and tile line sites were monitored much more intensively. This was done to further
isolate the details of how the hydrogeologic system of the Big Spring basin responds to
hydrologic events. Big Spring was sampled at least weekly for analyses of nitrate and
pesticides. During particular ’runoff events’ samples were often collected every one or two
hours. For water year 1983, 248 nitrate samples and 81 pesticide samples were analyzed
from Big Spring. In contrast only 17 samples from 6 wells were analyzed for the presence
of pesticides.

Results

No pesticides were detected in samples taken from Big Spring during the first six months
of the study (November 1981-April 1982). This period correlated with winter base flow and
spring snowmelt conditions. Atrazine was first detected in Big Spring samples in early May,
one to two weeks after chemicals were applied to the fields within the basin. Through May
and June cyanazine and alachlor were also present in water from the spring. Atrazine
concentrations ranged from 0.2-2.5 ug/L with most above 0.5 ug/L. Cyanazine and alachlor
levels did not exceed 0.2 ug/L. During the summer/fall base flow recession when little or
no recharge occurred, cyanazine and alachlor fell below detection limits. However, atrazine
was present throughout the year at concentrations that slowly decreased to 0.1 ug/L.
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Similarly, atrazine was first detected in well waters in late May-early June. Thirteen of the
eighteen samples contained detectable amounts of atrazine (range 0.05-0.45ug/L).
Subsequent sampling from these wells showed decreasing levels of atrazine with most falling
below detection limits. The only other pesticide detected was cyanazine, in a well shown
to be in direct connection with the major conduit system associated with Big Spring. Wells
located beneath thick Maquoketa Shale or lying along the ground water basin divide did not
have detectable atrazine residues. The highest atrazine concentrations occurred near the
major conduit zones leading to Big Spring.

There was a dramatic change in land management in the basin because of the USDA
Payment-in-Kind program. Reduction in total corn acreage and slight reductions in fertilizer
rates produced about a 30-40% decrease in N-fertilizer application for the basin and a
somewhat lesser decrease in pesticide use.

Both years had higher than normal precipitation. However, water year 1983 totaled 44.5
inches; and increase of 31% from water year 1992. The greater water discharge and
particularly the greater ground water movement through the soil in infiltration caused a
significant increase in chemical discharge from the basin. The discharge of the herbicide
atrazine in ground water increased 120% over water year 1992. However, this still only
amounted to about 31 lbs of atrazine. Atrazine was the only pesticide detected in ground
water year-round, with concentrations ranging from 0.1-5.1 ug/L. Four other commonly
used herbicides were intermittently detected in ground water but primarily during run-
recharge events in May, June, and July. These herbicides were (maximum concentrations
in parentheses) alachlor(0.63ug/L), cyanazine (1.2ug/L), metolachlor (0.62ug/L), and
fonofos (0.11ug/L).

Large spring or early summer runoff and discharge events can significantly affect the total
pesticides lost in water. During the two week period of large runoff-discharge events in late-
June and early-July, about 35% of the total discharge of atrazine occurred. The amount
discharged during this period alone equaled about 80% of the atrazine discharge in water
year 1992.

Libra, Robert D.; George R.Hallberg, Gale G. Ressmeyer, Bernard E. Hoyer; Groundwater
Quality and Hydrogeology of Devonian-Carbonate Aquifers in Floyd and Mitchell Counties,
Iowa; Iowa Department of Natural Resources; Open File Report 84-2; 1984

Objectives
The Floyd-Mitchell Study is the third phase of an assessment of the hydrogeology and

ground water quality of karst-carbonate aquifers in northeast Iowa. This phase of the
assessment was undertaken to 1) gather detailed data on the hydrogeology and ground
water quality of an area where karst developed in the Devonian carbonate rocks in a belt
parallelling the Cedar River; 2) assess the ground water quality in different hydrogeologic
settings; and 3) further study how surficial contaminants are delivered into carbonate
aquifers.
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Methods

Ground water samples for this study were taken from existing domestic water wells. Asa
first step towards evaluating ground water quality in this area 55 rural water supply wells
were inventoried. Water samples were collected for nitrate and bacterial analyses from 48
wells, one spring, tile drains and surface water sites. From the initial inventory, conducted
in December of 1982, a network of sites was selected for water-quality monitoring
throughout 1983. Sixteen wells were selected which were representative of the spectrum of
geologic and hydrologic conditions in the basin and the range of water quality found during
the inventory. Also monitored were 2 surface water sites, 2 tile line outlets, and Osage
Spring. As monitoring progressed 3 wells and one surface water site were added to the
network. Water samples were collected for pesticide analysis at varying times throughout
- this study. The methods of analysis used can identify most of the commonly used pesticides
and chlorinated hydrocarbon compounds.

Results

A variety of pesticides was detected in all three of the relatively 'unprotected’ geologic
regions--Shallow Bedrock, Karst, and Incipient Karst. In all three areas, 70-80% of wells
sampled had detectable levels of pesticides. The herbicides atrazine, alachlor, cyanazine,
metribuzin, and metolachlor were all detected in ground water prior to the 1983 application.
Concentrations ranged from 0.11-3.30 ug/L with total pesticide concentrations as high as 20
ug/L. These results indicate these herbicides are persisting in ground water and/or soil year
round. There were no pesticides detected in the carbonate aquifers of the Deep Bedrock
regions.

Kelley, Richard; Synthetic Organic Compound Sampling of Public Water Supplies, lowa
Department of Water, Air and Waste Management, April 1985

Kelley, Richard; Monica Wnuk; Little Sioux River Synthetic Organic Compound Municipal
Well Sampling Survey, Iowa Department of Water, Air and Waste Management, March
1986

Kelley, Richard; 1986 Little Sioux River Pesticide Monitoring Report, Iowa Department of
Natural Resources, March 1988 (515-281-5145)

Objectives
The above three studies are a related effort to monitor the alluvial aquifer of the Little
Sioux River. The objectives of the initial survey were:
1. to identify those systems contaminated by synthetic organic compounds (SOC)
including pesticides;

2. to identify, where possible, any apparent patterns of contamination which
could be related to local or regional geologic or geographic conditions; and,
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3. to assess the accuracy and validity of previous sampling which suggested
that there may be systematic deterioration of alluvial systems across the state.

Sampling began in May of 1984. The findings in 1984 and 1985 prompted additional
monitoring in 1986. The objectives of the 1986 monitoring were:
1. to better understand the relationships between pesticide concentrations in
ground water and various environmental factors; and

2. to identify possible sources of pesticide contamination.

Methods
The regional staff of the Department of Water, Air and Waste Management sampled 128

wells providing water to 58 public water supplies across the State of Iowa. The sampling
locations were selected on the basis of their proximity to industrial areas, hazardous waste
sites, spills or abandoned dumps, the detection of SOC’s in previous sampling, or elevated
nitrate levels. Seventy (70) of the selected wells were for the presence of 34 pesticides.

In May of 1985 water samples were collected from 25 wells at the well head and before any
treatment. The wells sampled serve 12 municipal public water supplies along the Little
Sioux River in northwestern lowa.

In 1986 eight (8) wells serving six public water supplies, one well serving a private water
supply, one monitoring well, and the Little Sioux River were sampled. Six of the public
water supply wells were finished to the alluvial aquifer, one public and the private water
supply well were finished to Pleistocene formations and one public water supply well was
finished to the bedrock. All of the public water supply wells had been monitored in the
1985 study. Pesticides had been detected in 7 of the 8 public water supply wells. The well
finished in bedrock did not have pesticides in 1985 and served as a control well for 1986.
The private well was chosen because it was located on a high pleistocene terrace,
construction features of the well were known, and the only identifiable source of
contamination was the widespread application of pesticides to the surrounding farm fields.

In the 1986 study, sampling was conducted between March 15 and July 30. Initial sampling
was completed prior to the planting season at all public water supply wells, except the
control. Subsequent sampling was carried out after approximately 70% of the crop had
been planted. Samples taken during these two studies were analyzed for the pesticides listed
in the previous table and other SOC’s.

Results
In the 1984 study one or more SOC’s and/or pesticides were detected in 57 wells serving

33 water supplies. These 33 supplies were distributed fairly evenly across the State with the
exception of north-central Iowa. The absence of contaminants in the supplies monitored in
this region appears to be related to the fact that six out of eight supplies monitored in that
region use wells finished to bedrock. Six of the 34 pesticides analyzed for were detected in
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at least one water supply. The most commonly detected of all contaminants was the
herbicide atrazine, appearing in 24 wells from 14 supplies. Cyanazine appeared in 6
supplies.

In the 1985 study one or more of eleven contaminants were found in nine wells serving six
of the supplies sampled. The contaminants could be divided into three groups: industrial
solvents; aromatic hydrocarbons; and pesticides. The greatest array and most frequently
- detected compounds were pesticides. Ten samples collected from seven wells, serving five
public water supplies were found to have measurable residues of pesticides present. The
insecticide terbufos and the herbicide atrazine were the most frequently detected
compounds. Other pesticides detected were cyanazine, metribuzin, metolachior, alachlor
and sulprofos. Sulprofos is not registered for use in lowa.

In the 1986 study, pesticides were detected in eight of ten wells (36 of 40 samples). No
pesticides were detected in the control well or in the monitoring well. Multiple residues
were detected in six of the eight wells (26 of 40) samples. Atrazine was the most commonly
detected and carbofuran was the least detected pesticide. Others detected were cyanazine,
alachlor, metolachlor, and metribuzin. Because of the high rate of occurrence in the 1985
study, samples were analyzed for terbufos and terbufos sulfone. However, neither of these
were detected in 1986.

Conglusjons

The authors felt that the results of these studies support the findings of other studies
conducted in Iowa with regard to the appearance of agricultural chemicals in shallow ground
water. Shallow alluvial systems are at highest risk of becoming contaminated.

In 1985 climatic conditions restricted planting to a short period of time. Approximately 60%
of the crop was planted over a ten day period; terbufos was applied at this time. In addition
2.5 inches of rain fell in the time prior to and during sampling in 1985, These conditions
were not repeated in 1986, which may explain the absence of terbufos in samples taken that
year. However, the appearance of terbufos in ground water samples in 1985 demonstrated
that even chemicals which decay rapidly can impact ground water resources under certain
climatic conditions.

The following five studies are part of, or extensions of Iowa’s ongoing study of alluvial
aquifers. The major objectives of these studies were 1) to evaluate the overall availability
and quality of the ground water from these aquifers; and 2) evaluation of the spatial and
temporal water quality variability with particular reference to nitrate and pesticide
concentrations. Other objectives included comparison of the quality of surface water with
that of ground water in the same areas, and comparison of water quality between pumping
and non-pumping wells.
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Detroy, Mark G; Ronald L. Kuzniar, Occurrence and Distribution of Nitrate and Herbicides
in the JIowa River Alluvial Aquifer, Jowa--May 1984-November 1985; US Geological Survey;
University of Jowa Hygienic Laboratory; [owa Department of Natural Resources; Water
Resources Investigations Report 88-4117; 1988

Methods

Water quality monitoring consisted of sampling 25 test wells, 33 domestic wells, 10
municipal wells and nine surface water sites (three on the Iowa River and six on its major
tributaries) in Iowa County. Six of the test wells were nested to allow for sampling at
various depths. Samples were collected from May 1984 to November 1985. Selected
samples were analyzed for the herbicides atrazine, cyanazine, metribuzin, alachlor,
metolachlor, and trifluralin.

Results

All of the above bherbicides were detected in ground water samples. The maximum
concentration of atrazine in ground water samples was 2.4 ug/L; the maximum
concentration of metribuzin was 8.1 ug/L. Area streams also contained herbicides in
concentrations generally larger than concentrations in ground water.

Detailed sampling of vertical profiles using well nests indicated that the distribution of
herbicides is not vertically homogeneous. Herbicides were detected more frequently and
at higher concentrations at shallower depths.

Seasonal variation of herbicide occurrence was also apparent. For nested wells the
variations were greater at the shallower sampling depths. Seasonal variations of herbicide
concentrations illustrate that these chemicals move quickly from surface application to
shallow underlying aquifers. Herbicides can be detected in ground water soon after
chemical applications, usually within 6 weeks. At a municipal well adjacent to a stream,
similar seasonal concentrations of atrazine were detected for both ground and surface water
samples. Surface water may be a source of herbicides in adjacent ground water.

Thompson, Carol A., Donald L. Koch; Water Resources of the Ocheyedan - Little Sioux
Alluvial Aquifer; Open File Report 86-3; Iowa Department of Natural Resources December
1986; 319-335-1581, 319-355-1575

Methods

Water quality sampling was performed monthly on 31 wells at 19 sites and 10 surface water
sites. Pesticide analyses were performed on samples from a smaller subset of 17 wells from
9 sites. Sites were located in the counties of Cherokee, Woodbury, Osceola, O’Brien, and

Clay.
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Results
The herbicides atrazine and metolachlor, and the insecticide carbofuran were detected in

three wells. These wells were all shallow (less than 30 ft.). A sample from one well, with
a screen interval between 7-9 ft., contained residues of all three pesticides.

Thompson, Carol A., Donald L. Koch; Water Resources of the Rock River Alluvial Aquifer;
Open File Report 87-1; Iowa Department of Natural Resources; January 1987; 319-335
1581, 319-355-1575 '

Methods

Water quality sampling was performed on 12 wells at 8 sites and 2 surface water sites.
Pesticide analyses were performed on samples from a smaller subset of 7 wells from § sites.
Sites were located in Lyon and Sioux Counties.

Results
The herbicide atrazine and the insecticide carbofuran were detected at low levels in three
wells. These wells were all shallow (less than 20 ft.).

Thompson, Carol A.; Nitrate and Pesticide Distribution in the West Fork Des Moines River
Alluvial Aquifer; Technical Information Series 18; lowa Department of Natural Resources;
April 1990; 319-335-1581

Methods

Samples for water quality and/or nitrate analysis were collected from 66 monitoring wells
at 12 sites and 9 surface water sites. Wells were nested at all sites. Monitoring sites were
located in Palo Alto, Pochahontas and Humbolt Counties. A smalier subset of samples from
9 wells at 4 sites and one surface water site was analyzed for pesticides.

Results

Two pesticides were detected in alluvial ground water and four were found in river water.
Atrazine was detected in ground water at two sites (3 wells). Alachlor was the only other
pesticide detected in ground water and was found in the upper and middle wells at one site
at levels close to the MCL of 2 ug/L (.99-1.1 ug/L). Atrazine, cyanazine, metolachlor and
alachlor were found in surface water.
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Thompson, Carol A., Paul E. VanDorpe, Donald L. Koch; Water Quality Monitoring of the
Nishnabotna Alluvial System; Open File Report 88-1; Iowa Department of Natural
Resources; 1988; 319-335-1581, 319-335-1575

Methods

The monitoring network for this study consisted of 28 wells (16 municipal wells and 6
monitoring well sites with 2 wells at each site) and four surface water sites. All wells at
monitoring sites were nested pairs (separate wells finished at different depths within the
aquifer and installed in the same drill hole). Wells were located in Pottawatamie, Cass,
Mills, Montgomery, Fremont, and Page Counties. Pesticide samples were collected at eight
of the municipal wells and all twelve of the monitoring wells during May, June, and July
1987. In addition surface water samples were analyzed for pssticides in June and July.
Samples were analyzed for nineteen pesticides (ten common herbicides and nine
insecticides).

Results

Detections of pesticides occurred at nine municipal wells. Atrazine was detected most
frequently with detections ranging from 0.16 ug/L to 0.88 ug/L. Metolachlor was detected
twice at concentrations of 0.1-0.64 ug/L. Cyanazine was detected once at a concentration
of 1.7, simazine was detected once at a concentration of 0.98 ug/L and alachlor was
detected once at a concentration of 0.87 ug/L. Pesticides were not detected at any of the
monitoring wells. Pesticide concentrations varied through time and were usually highest
following a rainstorm immediately after application.

Detroy, Mark G.; Pamela K B. Hunt, Maureen A. Holub; Ground-Water Quality Monitoring
Program in Iowa: Nitrate and Pesticides in Shallow Aquifers; U.S. Geological Survey,
Water-Resources Investigations Report 88-4 123, University of lowa Hygienic Laboratory,
Iowa Department of Natural Resources. 1988

Objectives

Concern exists about the occurrence of agricultural chemicals, primarily nitrate and
pesticides, in shallow ground water. In response to this concern, the focus of the lowa
ground-water quality monitoring program has shifted to emphasize the nonpoint
contaminants. The objective of the program are to describe and assess the long-term
chemical quality of the principal aquifers in Iowa and to direct water qualtiy assessment and
sampling toward regional ground-water qualtiy concerns.

Design
In the spring of 1985, emphasis was placed on the analysis of pesticides in water samples

collected from wells completed in surficial aquifers in Quaternary deposits from wells less
that 200 feet deep or both. Samples from these wells were analyzed for nitrate and selected
pesticides. Water samples were collected from 515 individual shallow wells.
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Resuits and Conclusions :
Detectable concentrations of at least one pesticide, including alachlor, atrazine, cyanazine,

dicamba, metolachlor or metribuzin were detected in 20% of the samples. Atrazine was the
most prevalent pesticide. Concentrations of atrazine ranging from 0.10 to 21 ug/L were
detected in 18% of the samples. The results of the monitoring program indicate a
relationship between decreasing well depth and the presence of detectable concentrations
of nitrate and pesticides. Most nitrate and pesticide detections were in areas where surficial
aquifers in Quaternary deposits are the principal source of ground water. Pesticides were
detected in samples collected throughout the year; samples collected in late spring and early
summer more frequently contained pesticide than other samples.

Hallberg, G. R; B.C. Kross, RD. Libra, L.F. Burmeister. L.M.B. Weih, C.F. Lynch, D.R
Bruner, M.Q. Lewis, K L. Cherryholmes, J.K Johnson, M.A. Culp, 'The lowa State-Wide Rural
Well-Water Survey, lowa Department of Natural Resources, University of lowa; Technical
Information Series 17; February 1990

Obiectives

As part of the implementation of the Iowa Ground Water Protection act of 1987 the Iowa
Department of Natural Resources and the University of Iowa conducted a one-time survey
of the quality of private drinking water supplies used by rural Iowans. The intent of the
Towa State-Wide Rural Water-Well Survey (SWRL) is to provide a statistically valid state-
wide generalization of the conditions of private water supplies. SWRL was designed to
determine what portion of the private rural wells in Iowa are affected by various
environmental contaminants and what portion of rural lowa residents are utilizing well water
containing these contaminants. In addition this study examines the relationships between
contamination and factors such as well construction and placement, farm chemical handling
practices, spills and back siphoning accidents, local hydrogeologic factors, land use, and
disposal. SWRL also examines the extent and use of water treatment systems, basic family
health, development of pesticide analytical methods and the development and testing of
toxicity screening methods for environmental contaminants in rural well water. Because
of its statistical design the results of the SWRL Survey and/or its population of wells and
residents may also serve as a baseline for 1) developing a long-term monitoring program
for private water supplies; 2) designing water quality sampling in other programs; 3)
measuring future trends and changes in ground water and /or rural private drinking water
quality; and 4) designing and collecting data for other types of surveys.

Methods

To provide a statistically valid framework, a systematic sample, stratified by rural population
density was designed. A target of 698 sites was defined based on statistical considerations,
available funds, and logistical constraints. The systematic framework was defined using
every 5-minute intersection of latitude and longitude in the state. The intersections chosen
for sampling sites were distributed proportionally through the population, based on county
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level rural population density. The drinking water well closest to each chosen intersection
was selected for sampling. At the time of sampling well owners were interviewed to collect
well construction, land use, and general health information.

The effect of temporal variability in ground water quality was addressed by sampling 10%
of all sites a second time during a different season and by sampling quarterly all sites within
a county typifying six general hydrogeologic regions in Iowa. In addition routine sampling
was seasonally dispersed throughout the state.

All primary samples were analyzed for total coliform bacteria, nitrate, major inorganic ions, -
27 commonly used pesticides and selected pesticide metabolites. The final SWRL well
water sample was 686 sites based on completion criteria set for site inventory, sample
collection and analysis, and completed health questionnaires.

Results

Sixteen pesticide compounds were detected in the SWRL well water samples, including 11
parent compounds and S environmental metabolites. In descending order, the most
commonly detected pesticides were atrazine, des-ethyl atrazine, des-isopropyl atrazine,
metribuzin, pendimethalin, metolachlor, alachlor, cyanazine, picloram, 2,4-D, propachlor,
trifluralin, dacthal, 3-hydroxy carbofuran, 3-keto carbofuran, and hydroxy alachior. Multiple
residues were detected in all regions of the state,

The mean concentrations of these pesticides on a state wide basis were generally less than
1ug/L, and typically were below the recommended lifetime heath advisory levels. Lifetime
health advisory levels were exceeded at eight sites: five with atrazine , two with alachlor,
and one with trifluralin. On a state-wide basis, 1.2% of the private rural drinking water
wells in lowa are estimated to be contaminated with a pesticide exceeding the EPA
recommended lifetime health advisory levels,

Pesticide contamination showed statistically significant variation regionally. A larger portion
of wells in western regions have both single and multiple pesticide detections. State wide
shallow wells (<50ft) are significantly more likely to be contaminated with a pesticide.
Approximately eighteen percent of private shallow wells are contaminated with one or more
pesticides, while about twelve percent of deeper wells are contaminated.
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PESTICIDE SAMPLING IN THE STATE OF 10WA

resticise.

1988 5 0 0 10 0 0
1988 9 0 0 18 0 0
1989 1 0 0 22 0 0
1988 7 0 0 14 0 0
1988 7 0 0 14 0 0
1988 4 0 0 8 0 ]
1989 ? 0 0 14 0 0
1988 5 0 0 10 0 0
1989 7 0 0 14 0 0
1988 7 0 0 14 0 0
1989 4 0 0 8 0 0
1588 6 0 0 12 0 0
1988 4 0 0 8 0 q
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PESTICIDE SAMPLING IN THE STATE OF 10WA

(2,4,5-T)
1988 10 0 0 20 (] 0
1988 8 0 i 16 0 0
1988 6 0 0 12 0 0
1988 2 0 0 1A 0 0
1989 1 0 0 22 0 0
1988 4 0 0 ] 0 0
1988 5 0 0 10 Q 0
1988 : 1 0 0 2 0 0
1989 12 0 0 24 0 0
1988 1 1] 0 2 0 0
1989 6 0 0 12 0 0
1938 6 0 0 12 0 0
1988 1 0 0 2 0 0
1989 " 0 0 22 o| o
1988 1 0 0 2 0 0
1989 2 0 0 [3 0 0
1988 3 0 0 16 0 0
1988 7 0 0 1% 0 0
1989 4 0 0 8 0 0
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PESTICIDE SAMPLING IN THE STATE OF I10WA

(2,4,5-T) 4 0 0 ] 0 0
1988 7 0 0 14 0 0
1988 5 0 0 10 0 0
1988 5 0 0 10 0 0
1988 5 0 0 10 0 0
1988 6 0 0 12 0 0
1989 3 0 0 12 0 0
1988 5 0 0 12 0 0
1988 5 0 0 10 0 0
1989 3 0 0 12 0 0
1988 4 0 0 8 0 0
1988 4 0 0 8 0 0
1988 1 0 0 2 0 0
1989 6 0 0 12 0 0
1988 7 0 0 14 0 0
1988 15 0 0 30 0 0
1989 4 0 0 8 0 0
1988 1 0 0 22 0 0
1988 7 0 0 1% 0 0
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PESTICIDE SAMPLING IN THE STATE OF IOWA

(2,4,5-T)
9 0 0 18 0 0
12 0 0 2 0 0
13 0 o| 2 0 0
6 0 0 12 0 0
3 0 0 6 0 0
5 0 0 10 0 0
1 0 0 2 0 0
7 0 0 1% 0 0
1 0 0 2 0 0
6 0 0 12 0 0
1 0 0 2 0 0
" 0 0 22 0 0
6 0 0 12 0 0
4 0 0 8 0 0
7 0 0 % 0 0
5 0 0 10 0 0
3 0 0 6 0 0
3 0 0 6 0 0
'''''''' : 1988 10 0 0 20 0 0
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PESTICIDE SAMPLING IN THE STATE OF [OWA

'PESTICIDE

“fug/i

€2,4,5-T)
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PESTICIDE SAMPLING IN THE STATE OF 10WA

 PESTICIDE (o o LirouNty LB pAYE ] toraL | # op - ] o
€2,4,5-1) 3 0 0 6 0 0
4 0 0 8 0 0
9 0 0 18 0 0
12 0 0 2 0 0
8 0 0 16 0 0
3 0 0 6 0 0
8 0 0 16 0 0
5 0 0 10 0 0
9 0 0 18 0 0
9 0 of 18 0 0
3 0 0 6 0 0
5 0 0 10 0 0
TOTAL DISCRETE .
WELLS OR SAMPLES . 678 ) o] 1336 ol o
2eisere ] elavion s 1em 1 0 0 3 0 0
1982 5 0 4 10 0 8 { 0.070-0.200
12,3,5
6
1983 16 0| 1 17 0 1 0.100
3,5
10
1984 6 0 0 6 0 0
1983 39 0 0 39 0 0
2,4,5
7.8
,,,,,, 10,12
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PESTICIDE SAMPLING IN THE STATE OF TOMA

pesTicoe
(2,6,5-TP) o 0 1 0 0
43 0 7 45 0 7 | 0.120-0.480
1 0 0 1 0 0
TOTAL DISCRETE
WELLS OR_SAMPLES 29 0 5 122 0| 16 | 0.070-0.480
» """ 2 0 0 2 0 0
1 0 0 1 0 0
2 0 0 2 0 0
pukwa vista | 1985 2 0 0 2 0 0
i T‘T ‘i”‘ﬂ -, 5
4 0 0 9 0 0
2 0 0 2 0 0
1 0 0 1 0 0
1 0 0 1 0 0
8 0 0 9 0 0
3 0 0 8 o|. o
2 0 0 2 0 0
3 0 0 4 0 0
3 0 0 6 0 0
7
Cctntons o] 1984 1 0 0 1 0 0
" DELAWARE 1 1984 4 0 0 4 0 0
| DELAMARE iy
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PESTICIDE SAMPLING [N THE STATE OF JOWA

pEsTICIOE

> (2,4,5-TP (SILVEX))
1 0 0 2 0 0
1 0 0 1 0 0
1 0 0 1 0 0
1 o| o 1 o o
2 ] ] 3 0 0
3 o of 3 o o
1 0 0 5 o 0
1 0 0 1 0 0
1 o| o 1 o| o
i 0 0 1 0 0
1 0 0 2 0 0
4 0 0 4 0 0
3 0 0 3 0 0
2 0 0 2 0 0
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PESTICIDE SAMPLING IN THE STATE OF I10WA

PESTICIDE
> (2,6,5-TP (SILVEX))
“wooDBURY | 1985 9 0. 0 10 0
1986 ‘ o| o 4 0
TOTAL DISCRETE
WELLS OR SAMPLES 59 1] 1] 110 0
2o4eD e 1988 6 o| o 6 0
1988 4 o| o 4 0
Caticee | 1988 10 o| o 10 0
APPANOOSE | 1988 5 0 0 5 0
1988 3 o| o 3 0
1989 8 o| o 8 0
B ERTT 13 o| o 13 0
2
1988 5 o| o 5 0
1988 9 0| o 9 0
| 1989 " o| o P 0
12,5
1985 2 o| o 2 0
| 1988 4 o| o 8 0
o T 415
ez
1988 7 0| o 7 0
1988 7 o| o 7 0

7-IA-23




PESTICIDE SAMPLING [N THE STATE OF 10WA

(2,4-0)
7 0 0 7 0 0
1 0 0 1 0 0
1 0 0 1 0 0
1 0 0 1 0 0
5 0 0 5 0 0
77777 7 0 0 7 0 0
7 0 0 7 0 0
8 0 0 8 0 0
3 0 0 7 0 0
4 0 0 4 0 0
6 0 0 6 0 0
4 0 0 4 0 0
3 0 0 3 0 0
1 0 0 5 0 0
6 0 0 6 0 0
10 0 0 10 0 0
1 0 0 1 0 0
8 0 0 8 0 0
6 0 0 6 0 0
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PESTICIDE SAMPLING IN THE STATE OF I10WA

pesricos

“opiawaRe’ | 1988 1 o] o 1 0 0
R U
o 1989 12 0 0 12 0 0
e
_DES MOINES .| 1988 1 0 0 1 0 0
1989 6 0 0 6 0 0
1988 6 0 0 6 0 0
1984 3 0 0 3 0 0
1986 1 0 0 1 0 0
1988 1 0 0 1 0 0
4 1989 1 0 0 1 0 0
| 6
et 01 1988 1 0 0 1 0 0
et L ‘. N - 8
1 1089 2 o 0 2 0 0
1,
EAYETTE. 1988 8 0 0 8 0 0

FLOYD. 1988 7 0 0 7 o o
ERANKLIN | 1989 ‘ 0 0 4 0 0
Crmemont | 108 2 0| o 2 0| o

1986 4 0 0 4 0 0
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PESTICIDE SAMPLING IN THE STATE OF JOWA

9 0 9 0.190-0.260
12 0 12

13 0 13

] 0 [

3 0 3

5 0 5 0.180
1 0 1

7 ] 7

1 0 1

6 0 é

1 0 1
n ] n

é 0 é

3 0 3

3 0 3

4 0 4
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PESTICIDE SAMPLING IN THE STATE OF IOMWA

1 féﬁ“#?ﬁifi‘»
(2,4-0) Porrmrrme 1987 4 0 0 4 0 0
16
' 3 0 0 3 0 0
2 0 0 % 0 0
4 0 0 4 0 0
4 0 0 ‘ 0 0
1 0 0 1 0 0
3 0 0 3 0 0
o e | | o] o] W] oo o
1 1088 5 0 0 5 0 0
1988 10 0 0 10 0 0
1988 7 0 0 7 0 0
1988 8 0 0 8 0 0
1989 4 0 0 4 0 0
z»uou 1089 3 0 ol -3 0 0
4 0 0 4 0 0
9 0 0 9 0 0
12 0 0 12 0 0
8 0 0 8 0 0
3 0 0 3 0 0
8 0 0 8 0 0
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PESTICIDE SAMPLING IN THE STATE OF IOMA

“PESTICID

TOTAL DISCRETE

WELLS OR SAMPLES . . =~ _ 739 0 4 776 o] «|0,150-0.260
> 2 6-DIETAYLAN ' | 1983 16 0 0 77 0 0
L 13,5
17
{10
1 198 6 0 0 6 0 0
5
16
TOTAL DISCRETE
WELLS OR SAMPLES | ‘ 8 0 0 23 o] o
2,6 DIETHYLANILINE |- ADANS 1988 4 o] o 4 o| o
1989 8 0 0 8 0 0
1989 13 0 0 13 0 0
)
1 1989 1 0 0 1n | o 0
2,5
1 1989 7 0 0 7 0 0
1989 7 0 0 7 0 0
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PESTICIDE SAMPLING IN THE STATE OF 1OWA

» (2,6_°lETM'Ll'”L!NE) 0
1988 8 0 0 8 0 0
112
1988 2 0 0 2 0 0
10
1 1989 n 0 o] n 0 0
13
CpEtawaRt ] 1089 12 0 0 12 0 0
R I
DES MOINES | 1989 6 0 0 6 0 0
1 0 0 1 0 0
2 0 0 2 0 0
CUPRANKLIN . U1 1989 3 0 0 A 0 0
CGREENE | 1988 6 0 0 6 0 0
T e
CaRONDY ] 1988 5 0 0 5 0 0
CwaRIN i 1989 6 0 0 6 0 0
M 15
y i1 1989 6 0 0 6 0 0
2t 1989 6 0 0 6 0 0
7 s
CaaspER | 1988 1% 0 0 1% 0 0
R o LT
CUUEFFERSON -] 1989 4 0 0 4 0 0
¢
1 1088 3 0 0 1 0 0
{1
1988 5 0 0 5 0 0
10
1 1988 2 0 0 2 0 0
1
1989 7 0 0 7 0 0
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PESTICIDE SAMPLING IN THE STATE OF I[OMWA

sesTicioe
» (2,6_DIETHYLAKILINE) :‘1;::‘ '
" o o " 0 0
7 o| o 7 o| o
5 o| o 5 o| o
moauo 5 0 0 5 0 0
Cpumuts | 198 8 o| o 8 0 0
o
| POCARONTAS | 1599 ‘ o| o 4 o] o
10 o o 10 o| of"
1 o o 1 o| o
2 o o 2% o] o
3 0| o 3 o| o
10 o o 10 0| o
6 o] o 6 o] o
‘ of o 4 o o
3 0| o 3 0 0
9 0| o 9 o| o
2 0| o 2 o o
5 o| o 5 o| o
TOTAL DISCRETE
WELLS OR SAMPLES 207 | o of 07 ol o
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PESTICIDE SAMPLING IK THE STATE OF IOWA

0,050-0,150

2,3,
6
1 1983 16 0 0 17 0 )
3,5
7
10
1984 6 0 0 6 0 0
s
16
1983 19 0 1 40 0 1 0.100
2.4.5
78
10,12
1983 43 0 6 e 0 s | 3.300-16.600
2,4,5
789
10,12
T0TAL DISCRETE
WELLS OR_SAMPLES, S 28 0 3 116 ol 10 [ 0.050-16,600
> 3-KE RS Y10 7 1083 15 0 0 16 0 0

6 0 0 6 0 0
39 0 0 “0 0 0
‘3 0 0 45 0 0
TOTAL DISCRETE

WELLS OR SAMPLES .. | 27 0 0 107 ol o
. 3_HYDROXY CARBOF | 1988 6 0 0 6 0 0

_.'_."':V:.:~.: :': I -6
‘1 1088 4 0 0 4 ) 0

- C 2
ALLAMAKEE ) 1988 10 0 0 10 0 0
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PESTICIDE SAMPLING IN THE STATE OF JOWA

$resricine.

» (3_WYDROXY CARBOFURA)

1989 8 0 0 8 o 0

1989 13 0 1 13 0 1 0.980

1988 5 0 0 S 0 0

1988 ¢ 0 ] 9 0 0

198¢ n 0 0 " 0 0

1988 7 0 0 7 0 0

1988 e 0 0 7 0 0

1988 4 0 0 ¢ ] 0

1989 7 0 0 7 0 0

1988 5 0 0 5 0 0

1989 7 0 0 7 0 0

1988 7 0 0 7 0 0

1989 4 0 0 4 0 0

1988 6 0 0 6 0 0

1988 4 0 0 4 0 0

1988 6 0 0 - 0 0

1988 10 0 0 10 ] 0

1988 8 0 0 8 0 0
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PESTICIDE SAMPLING IN THE STATE OF [OWA

| sesricioe wanze o | 1o
POSITIVE .
SANPLES
P (3_HYDROXY CARBOFURA} 6 6 0 0
2 2 0 0
1" 1" 0 0
4 4 e 0
5 5 0 0
1 1 0 0
1989 12 12 0 0
1988 1 1 0 0
1989 6 6 0 v}
1988 6 é 0 0
1988 i 1 0 0
1989 1" 1" 0 0
1988 1 1 0 0
1989 2 2 0 0
1988 8 8 0 0
1988 7 7 ] 0
1989 & 4 0 0
1988 & 4 0 v
1988 7 4 0 1 0.130
1988 5 S 0 0
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PESTICIDE SAMPLING IN THE STATE OF |OMA

sesricioe
» (3_HYDROXY CARBOFURA]
] 0 0 5 0 0
6 0 0 6 0 0
-] 0 0 6 0 0
6 0 0 6 0 0
] 0 0 5 0 0
6 0 0 ) 0 0
4 0 0 4 0 0
4 0 0 4 0 0
1 0 0 1 0 0
é 0 0 6 0 0
7 0 0 7 0 0
15 0 0 15 0 0
4 0 0 4 0 0
1" 0 0 n 0 o]
7 Q 0 7 0 0
"""" 4 0 0 4 0 0
10 0 0 10 0 0
12 0 0 12 0 0
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PESTICIDE SAMPLING IN THE STATE OF IOWA

}resticioe

- TRATIONS
{ugzt)

> (3_HYDROXY CARBOFURAY- - L1M)

1988 5 0 0 5 0 0

1988 1 0 1 1 0 1 0.050

1989 7 0 0 7 Y 0

1988 1 0 0 1 0 0

1989 6 0 0 6 0 0

15988 1 0 0 1 0 0

1989 1" 0 0 1" 0 0

1988 6 0 0 6 0 0

1988 4 0 0 4 ] 0

1989 7 0 0 7 0 0

1988 5 0 ¢ 5 0 0

1988 3 0 0 3 0 0

1988 3 0 0 3 0 0

1988 10 0 0 10 0 0

1989 5 0 0 S 0 0

1988 3 0 0 3 0 0

1988 4 0 0 4 0 0
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PESTICIDE SAMPLING IN THE STATE OF 10WA

> (3_HYDROXY CARBOFURA]
1989 1 0 0 1 0 0
1
| POTTAWATTAMIE | 1988 3 0 ) 3 0 0
R I
1 1989 2 0 0 2 0 0
ae
POWESHIEK | 1988 4 0 0 4 0 0
_RINGGOLD .. | 1988 4 0 0 6 0 0
1 1988 1 0 6 1 0 0
‘. 6
11989 3 0 0 3 0 0
_ 13
- SLOTT- 1989 10 0 0 10 0 °
BT 0,
SHELBY 1988 6 0 0 6 0 0
ph 2
Cgfoux | 198 10 0 0 10 0 0
1988 7 0 0 7 0 0
1988 9 0 0 9 0 0
1989 4 0 0 4 0 0
1989 3 0 0 3 0 0
1988 ‘ 0 0 4 0 0
1 1988 9 0 0 9 0 0
110,11
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PESTICIDE SAMPLING IN THE STATE OF IOWA

eesmerse - Leewery o booare ) Cromac ) iwer ] “womBzh o

> (3_HYDROXY CARBOFURAJ: ‘i

- WASHENGTON

ANE

TOTAL DISCRETE
WELLS QR SAMPLES 686 0 3 686 0 3 ] 0.050-0.9890

{» 3.xe10 carmorurak | aoatr 1988 6 0 0 6 0 0

1988 4 0 0 4 ] 0

1988 10 0 0 10 1] 0

1988 5 0 0 b) 0 0

1988 3 0 0 3 0 0

1989 8 0 0 8 0 ]

1989 13 0 0 13 0 0
31,2

1988 5 0 0 5 0 0

1988 9 0 0 9 0 0

1 1989 1 0 0 1 0 0
d2,5
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PESTICIDE SAMPLING IN THE STATE OF I10WA

‘|» (3_KETO CARBOFURAN)
7 0 7
4 0 A
7 0 7
5 0 5
7 0 7
7 0 7
4 0 4
6 0 é
4 0 ‘
é 0 6
10 0 10
8 0 8
6 0 6 0.027
2 0 2
11 0 11
4 0 4
5 0 5 0.028
1 0 \
12 0 12
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PESTICIDE

% (3_KETO CARBOFURAN)

1988 6 0 o é 0 0

1988 1 0 0 1 0 0

1989 1" 0 Y 1 0 0

1988 1 ] 0 1 0 0

1989 2 0 0 2 0 0

8 0 0 8 0 0
7 o 0 7 0 0
ERANKLIN i 1989 4 0 0 4 0 0
iPRANK 1
FREMONT 1988 4 0 0 4 0 0
1 1988 7 0 0 7 0 0
6
{10
. GRUNDY 1988 5 o| o 5 ol o
Ceurmrie ] 1oss 5 o o s 0 0
PR ATt L)
Wasiton | 10es 5 0 0 5 0 0
1988 6 0 0 6 0 0
1989 6 0 0 6 0 0
1988 6 0 0 6 0 0
1988 5 0 0 5 0 0
1989 6 0 0 s 0 0
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PESTICIDE SAMPLING IN THE STATE OF TOMA

PESTICIDE § TRATIONS:
b (3_KETO CARBOFURAN) 4 0 0 4 0 0
1988 ‘ 0 0 ‘ 0 0
1988 1 0 0 1 0 0
1989 6 0 0 6 0 0
1988 7 0 0 7 0 0
1988 15 0 0 15 0 0
112
| EFFERSON “ o| o “ 0| o
yommson ] 1988 " 0 0 1" 0 0
? 0 0 7 0 0
6 0 0 4 0 0
10 0 0 10 0 0
1988 12 0 0 12 0 0
10,11
1988 13 0 0 13 0 0
1988 6 0 0 6 0 0
1988 3 0 0 3 0 0
| 1988 5 o 0 5 0 0
6.8

1988 1 0 1 1 0 1 0.030
1989 7 0 0 7 0 0
1988 1 0 0 1 0 0
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esticioe
> (3_KETQ CARBOFURAN)
1 0 0 1 0 0
1 0 0 n 0 0
6 0 0 3 0 0
4 0 0 4 0 0
7 0 0 7 0 0
5 0 0 5 0 0
3 0 0 3 0 0
3 0 0 3 0 0
10 0 0 10 0 0
5 0 0 S 0 0
3 0 0 3 0 0
4 0 0 4 0 0
5 0 0 5 0 0
9 0 0 ® 0 0
4 0 0 4 0 0
n 0 0 11 0 0
1 0 0 1 0 0
ponmum 3 0 0 3 0 0
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PESTICIDE SAMPLING IN THE STATE OF [OWA

| Pasncms
» (3_KETO CARBOFURAN) 0 0 24 0 0
1988 ‘ o| o 4 0 0
1988 4 0 0 4 0 0
1988 1 0 0 1 0 0
| 1989 3 0 0 3 0 0
scort 1 o 10 0 0 10 0 0
6
6 0 0 6 0 0
10 0 0 10 0 0
STORY | 1988 7 0 0 7 0 0
b
9 0 0 9 0 0
4 0 0 4 0 0
3 0 0 3 0 0
‘ 0 0 ‘ 0 0
9 0 0 9 0 0
1”7 0 0 17 0 0
snmcmu |, e 8 0 0 8 0 0
s 3 0 0 3 0 0
8 0 0 8 0 0
5 0 0 5 0 0
vnwesiex | 1o v | o] of s el o
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PESTICIDE SAMPLING IN THE STATE OF ITOWA

» (3_KETO CARBOFURAN)

1988 3 0 0 3 0 0
24 1989 5 0 0 5 ] 0
-3
TOTAL DISCRETE
WELLS OR SAMPLES . 686 0 3 686 0 3 ] 0.027-0.030

> ACIFLUORFEN 1988 6 0 0 6 0 0

1988 4 0 0 4 0 0

1988 10 0 0 10 0 0

1988 5 0 0 5 0 0

1988 3 0 0 3 0 0

1989 8 0 0 8 0 0

1989 13 0 0 13 0 0
11,2

1988 5 0 0 5 0 0
1988 9 0 0 9 0 0
1 1989 n 0 0 1" 0 0
2,5
1988 7 0 o 7 0 0
1988 7 0 0 7 0 0
1988 4 0 0 4 0 0
1989 7 0 0 7 ] 0
1988 5 0 0 5 0 0
1989 7 0 0 7 0 0
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; f;ée”s’r‘:c‘me;
> (ACIFLUORFEN) 0 0 7 0 0
1989 4 0 0 4 0 0
1988 6 0 0 6 0 0
1988 4 0 0 4 0 0
1988 6 0 0 6 0 0
1988 10 0 0 10 0 0
1988 8 0 0 8 0 0
1988 6 0 0 6 0 0
1988 2 0 0 2 0 0
1989 1" 0 0 1" 0 0
1988 4 0 0 4 0 0
1988 5 0 0 5 0 0
1988 1 0 0 1 0 0
1989 12 0 0 12 0 0
1988 1 0 0 1 0 0
1989 6 0 0 6 0 0
1988 6 0 0 6 0 0
1988 1 0 0 1 0 0
1989 1 0 0 1 0 0
1988 ! 0 0 1 0 0
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» (ACIFLUORFEN)
8 0 8
7 0 7
4 0 4
4 0 4
7 o] 7
5 0 5
S 0 5
5 0 5
6 0 [
é Y 6
6 0 6
5 0 S
6 0 6
4 0 4
4 0 4
1 0 1
6 0 6
7 0 7
15 0 15
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> (ACIFLUORFEN)
1 0 0 1 0 0
7 0 0 7 0 0
4 0 0 4 ] 0
9 0 0 9 0 0
12 0 0 12 0 0
13 0 0 13 0 0
6 0 0 6 0 0
1988 3 0 0 3 0 0
1 1988 5 ° 0 5 0 0
16.8
1988 1 0 0 1 0 0
1989 7 0 0 7 0 0
1988 1 0 0 1 0 0
1989 6 0 0 ‘ s 0 0
1988 1 0 0 1 0 0
1989 11 0 0 11 0 0
1988 6 0 0 6 0 0
witis o 1988 “ ol o ‘ ol o
L ‘;'Z
' ,‘1 1989 7 0 0 7 0 0
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I oy

“} concen-

TRATIONS

g B o A
b (ACTFLUORFEN) 5 ol o 5 o| o
3 0| o 3 o| o
3 o| o 3 o| o
10 o| o 10 o| o
5 o] o 5 o] o
3 o o 3 o o
4 0 0 4 0 0
5 o o 5 0| o
9 o| o 9 o| o
4 o o ‘ 0| o
11 0 0 11 0 0
1 0| o 1 ol o
3 0| o 3 0| o
2 o| o % | o o
4 o| o ‘ o| o
4 o| o ‘ o| o
sac | 1988 1 0 0 1 o} o
1989 3 o| o 3 0| o
1989 10 0 0 10 0 0
1988 5 o| o 5 o| o
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POSITIVE
i ket
> (ACIFLUORFEN) 10 o] o 10 0| o
7 o o 7 ol o
8 o| o 8 o o
‘ o| o 4 0| o
3 o| o 3 o| o
4 o] o ‘ o| o
9 o o 9 o| o
12 o| o 12 0| o
8 o} o 8 o| o
3 o| o 3 o| o
8 o o 8 o o
5 o o 5 0| o
9 ol o 9 0| o
9 o] o 9 o] o
3 o] o 3 0| o
5 o o 5 o| o
TOTAL DISCRETE
WELLS OR sapLEs ' 678 | 0| o] e ol o
n : 6 o| o 6 o| o
“ o| o “ o| o
1988 10 o o 10 0| o
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(ALACHLOR)
3 0 0 3 0 0
1 0 0 1 0 0
8 0 0 8 0 0
13 1 0 13 1 0 2.340
5 0 0 5 0 0
2 0 0 2 0 0
2 0 0 2 0 0
3 0 0 3 0 0
9 0 0 9 0 0
11 0 0 1 0 0
2 0 0 3 0 0
4 0 3 9 0 6 | 0.100-0.390
7 0 0 7 0 0
7 0 0 7 0 0
4 0 0 4 0 0
mnm 7 0 0 7 0 0
‘ 0 0 4 0 0
3 0 0 3 0 0
% 0 0 14 0 0
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(ALACHLOR)

1986 15 0 2 17 0 2 | 0.110-0.120

é 0 0 6 0 0
10 0 0 10 0 0
1 0 ] 1 0 0
8 0 0 8 0 0
6 0 0 6 0 0
2 0 0 2 0 0
1" 0 0 n 0 0

7-IA-52




PESTICIDE SAMPLING IN THE STATE OF IOWA

(ALACHLOR) P 0 0
1988 H 0 0 5 0 0
1984 & 1] 0 [3 0 0
1985 1 0 0 ) 0 0
1986 2 0 0 2 0 0
1988 1 0 0 1 0 0
1989 12 1 1 12 1 1 0.060-4.760
1988 1 0 0 1 0 0
1989 6 0 0 6 0 0
1988 6 0 0 3 0 0
1984 3 0 0 3 0 0
1986 1 0 0 1 0 0
1988 1 0 0 1 0 0
1989 1 0 0 1" 0 0
1988 1 0 0 1 0 i
1989 2 0 0 2 0 0
mfms : 1988 8 0 0 . 0 0
1988 7 0 1 7 0 1 0.220
1989 4 0 0 4 0 0
1985 2 0 0 2 0 0

7-I1A-53
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PESTICIDE SAMPLING IN THE STATE OF 10WA

PESTICIE.
(ALACHLOR) 1986 5 5
1987 15 15
6.7,8.9
1988 “ 4
1988 7 7
1988 5 5
1988 5 5
1988 5 5
NCOCK 1988 6 6
CowARDIN ] 1989 6 6
“HARRTSON | 1988 6 6
1988 5 5
1 1989 6 6
1
1986 2 2
8
1988 4 ‘
1986 3 3
6.7.8
1988 4 4
1984 29 7
4,5
6.7,8,9
1985 101 17 0.230-0.650
4,5
7.8
0. 11

7-IA-54




PESTICIDE SAMPLING IN THE STATE OF IOWA

PESTICIDE | vorat # | womeen o
L BAMPLES | POSITIVE
(ALACHLOR) 2 0 0 2 0
6
1988 1 0 0 1 0
9
1989 6 0 0 6 0
45
1988 7 0 0 7 0
5
1 1988 15 0 1 15 0 0.020
T
112
JEFFERSON | 1989 ‘ 0 0 4 0
5
__JOKNSON = .- | 1988 1 0 0 1 0
R O
e 9,
7 0 0 7 0
4 0 0 4 0
10 0 0 10 0
12 0 0 12 0
13 0 0 13 o
6 0 0 6 0
3 0 0 3 0
1 0 0 1 0
5 0 0 5 0
8 0 0 8 0
5 0 0 5 0
1 0 0 1 0

7-IA-55




PESTICIDE SAMPLING IN THME STATE OF IOWA

| pesticine
(ALACHLOR) | #AD1SOR
1988 1 0 0 1 0 0
{10

1989 6 0 0 6 0 0

1982 1 0 0 1 0 0

1989 1 0 0 1 0 0

SHAL 6 0 0 6 0 0

1 0 0 1 0 0

5 0 0 5 0 0

% 0 0 1% 0 0

4 0 0 4 0 0

1 0 0 1 0 0

1 0 0 1 0 0

7 0 0 7 0 0

5 0 0 5 0 0

3 0 0 3 0 0

1 0 0 1 0 0

9 0 0 9 0 0

3 0 0 3 0 0

mscnms 1 1984 5 0 4 5 0 4 | 0.090-0.320

7-1IA-56



PESTICIDE SAMPLING IN THE STATE OF IOWA

(ALACKLOR)
QUBRIEN 1985 3 ] 0 4 0 0
: 1 0 1 7 0 2 | 0.120-0.130
5 0 0 5 0 0
1 0 0 1 0 0
12 0 0 12 0 0
3 0 0 3 0 0
2 0 0 F) 0 0
1 0 0 1 0 0
4 0 0 4 0 0
y 1 0 1 1 0 11.000
1 1 0 1 1 0 70.000
16 0 2 16 0 2 | 0.990-1.100
5 0 0 5 0 0
9 0 0 9 0 0
2 0 0 2 0 0
4 0 0 4 0 0
1 0 0 1 0 0
1 0 0 1 0 0

7-IA-57



PESTICIDE SAMPLING IN THE STATE OF 1OWA

| pesticioe
(ALACHLOR)
8 0 0 9 0 0
19 0 1 19 0 1 0.870
3 0 0 3 0 0
% 0 0 2 0 0
‘ 0 0 4 0 0
‘ 0 1 4 0 1 0.068
2 0 0 2 0 0
1 0 0 1 0 0
3 0 0 3 0 0
10 0 0 10 0 0
5 0 0 5 0 0
6 0 0 6 0 0
3 0 0 3 0 0
4 3 0 5 3 o | 2.000-11.000
2 0 0 2 0 0
10 0 0 10 0 0
7 0 0 7 0 0
3 0 0 5 0 0
6.7

7-IA-58
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PESTICIDE SAMPLING IN THE STATE OF JOWA

vesricioe
(ALACHLOR) 9 0 9 0
4 0 4 0
3 0 3 0
b 0 [A 0
9 0 9 0
17 0 17 0
8 1 8 1 0,050
3 0 3 0
1
uesstse N 198 8 0 8 0
o | om | o] s :
vt 1 o| 1 :
3 0 3 0
2 0 2 0
9 0 9 0
10 0 10 0
& 1 (3 1 0.160
9 0 9 0
3 0 3 0
5 0 S 0
TOTAL DISCRETE
WELLS OR SAMPLES 886 21 1216 36 ] 0.020-70.000

7-IA-59




PESTICIDE SAMPLING IN THE STATE OF IOWA

“TOTAL 8§ o
SAMPLES |
2 0 0 2 0 o
4 0 0 8 ] 0
3 0 0 3 0 0
1 0 0 1 0 0
1 0 0 1 0 0
8 0 0 8 o 0
3 9 0 7 0 0
2 0 0 2 0 0
3 0 0 3 0 0
3 0 0 .6 0 0
1 0 0 1 0 0
4 0 Y 4 0 0
1 0 0 1 0 0
1 0 0 1 0 0
3 0 0 3 0 0
1 0 0 1 0 0

7-IA-60



PESTICIDE SAMPLING IN THE STATE OF [OwWA

> (ALDRIN) 1986 2 0 0 2 0 0
1 0 0 2 0 0
1 0 0 1 0 0
1 0 0 1 0 0
1 o 0 1 0 0
4 0 0 “ 0 0
3 0 0 3 0 0
1 0 0 5 0 0
1 0 0 1 0 0
ALO ALTD . - 1 0 0 1 0 0
1 0 0 1 0 0
1 0 0 1 0 0
4 0 0 4 0 0
3 0 0 3 0 0
2 0 0 2 0 0
1 0 0 1 0 0
2 0 0 3 0 0
9 0 0 9 0 0
4 0 0 4 0 0
TOTAL DISCRETE
WELLS OR SAMPLES 59 0 0 106 ol o

7-IA-61



PESTICIDE SAMPLING IN THE STATE OF IOWA

ToraL #

ziiéﬁfftiﬁiz' . 1
g SANFLES

1989 13 0 2 13 0 2 | 0.240-1.870

5 0 0 5 0 0

2 0 1 2 0 1 0.330
2 0 2 2 0 2 0.220
3 ] 3 3 0 3 ] 0.150-0.280
? ] 1 9 0 1 0.280
1" 0 0 1" 0 0

2 1 0 2 1 0 4.100
4 2 2 9 4 5 | 0.200-10.000
7 0 0 7 0 0

7 ] 1 7 0 1 0.440
4 0 0 4 0 0

7 0 0 7 0 0

7-IA-62



PESTICIDE SAMPLING IN THE STATE OF JOWA

(ATRAZINE) 4 “ o| 4| o.100-1.700
3 o| o 3 o| o
% o| o % o| o
5 o| o 5 o| o
1 1 0 1 1 0 3.200
7 o| o 7 0 0
7 0 1 7 0 1 0.130
CMEROKEE 10 1 1 13 1 2 | 0.500-4.400
12 0| & 1% 0| 8] o0.160-2.500
4 o| o ‘ o| o
6 o| o 6 o| o
4 o| o 4 0 0
6 1 2 6 1 2 | 2.500-3.000
4 0 1 4 0 1 0.100
15 0 7 17 0 9 | 0.100-2.400
6 o| o 6 o| o
1 o| o ‘ o| o
1
10,11,12
1 1982 56 0| 27 85 o| s 0.040-2.500
-12,3,5
16.7.8,9
10,101,102

7-IA-63



PESTICIDE SAMPLING IN THE STATE OF I10WA

pESTICIDE

(ATRAZINE) 10 | 0.100-0.950
6 6 « | 0.200-0.290
10 10 1 0.480
1 1 1 1.700
8 8 1 0.410
6 6 1 0.150
2 2 1 0.170
1 1" 2 | 0.140-0.260

4 4 0

aemua : 5 5 0
1984 4 4 4 | 0.100-0.410
1985 1 1 1 0.110
1986 2 2 1 0.140

1988 1 1 0

1989 12 12 0

1988 1 1 0

1989 6 6 0

1988 6 6 0
1984 3 3 3 1 0.100-0.140

7-IA-64




PESTICIDE SAMPLING IN THE STATE OF IOWA

| sesricine
(ATRAZINE)
1 0 0 1 0
1" 0 0 1" 0
1 0 0 1 0
2 0 1 2 1 0.140
...... 8 0 1 8 1 0.406
39 0 15 40 16 | 0.100-0.850
7 0 0 7 0
4 "} 0 4 1]
2 0 0 2 0
5 Q 0 5 0
15 0 1 15 1 0.880
4 0 0 4 0
7 1] o] 7 0
5 0 0 5 0
5 0 0 ] 0
S 0 0 5 0
é 0 0 é 0
[ 0 0 [ a

7-1A-65




PESTICIDE SAMPLING IN THE STATE OF IOwWA

(ATRAZINE) 6 0 0 6 0
5 0 0 5 0
6 0 1 6 1 0.280
2 0 0 2 0
4 0 0 4 0
3 0 1 3 1 0.210
4 0 0 4 0
29 0 11 47 16 | 0.100-1.400
100 o| 33 176 57 | 0.010-2.400
2 0 0 2 0
1 0 0 1 0
6 0 0 6 0
7 0 0 7 0
15 0 2 15 2 | 0.380-0.420
4 0 0 3 0
1 0 0 1 0
7 0 0 7 0
4 0 0 4 0

7-1IA-66




PESTICIDE SAMPLING IN THE STATE OF IOWA

T CONCER-
YRATIONS
a9 ,

(ATRAZINE)

1983 12 0 0 12 1) Y

1983 13 0 0 13 0 4

1988 é o 1 -] 0 1 0.450

1984 1 0 1 1 0 1 0.190

1985 5 0 1 5 0 1 0.240

1986 8 0 0 8 0 0

1988 5 1 1 S 1 1] 0.280-3.410

1988 1 0 0 1 0 0

1989 T 0 0 7 0 Q

1988 1 0 0 1 0 0

1989 6 0 0 6 0 0

1988 1 0 0 1 0 0

1989 1 0 0 11 0 0

1988 6 0 0 6 0 0

1985 1 0 0 1 ] 0

1986 5 0 1 5 0 1 0.160

1987 14 0 0 14 0 0

16,79

7-IA-67



PESTICIDE SAMPLING IN THE STATE OF IOWA

(ATRAZINE) ‘ 0 0
1983 43 0 7 45 0 7 | 0.100-0.250
5
8,9
0,12
1984 1 0 0 1 0 0
1986 1 0 1 1 0 1 0.190
1989 7 0 0 7 0 0
1988 5 0 1 5 0 1 1.080
1988 3 0 0 3 0 0
1986 1 0 0 1 0 0
1987 9 0 0 9 0 0
6.7
1988 3 0 0 3 0 0
1984 5 0 1 5 0 1 0.100

1 1988 10 0 0 10 0 0

Je.5

o'bRien 1985 3 0 1 4 0 2 | 2.000-2.900
1 0 1 7 0 7 | 0.690-2.600

5 0 0 s 0 0

1 0 0 1 0 0

12 0 0 12 0 0

3 0 0 3 0 0

7-IA-68




PESTICIDE SAMPLING IN THE STATE OF 10WA

(ATRAZINE)
1987 1 0 0 1 0 0
1988 4 0 1 & | o 1 0.190
| PALO ALTO 1 o| o 1 o| o
3 0 3 3 0 3 | 0.110-2.800
16 0 6 16 0 6 | 0.100-0.360
5 0 0 5 0 0
9 0 0 9 0 0
2 0 0 2 0 0
4 1 0 4 1 0 3.360
1 0 0 11 0 0
1 0 0 1 0 0
- pOTTAVATIAMIE || 1985 2 0 1 2 0 1 0.240
8 0 4 9 0 4 | 0.180-0.530
19 0 5 19 0 5 | 0.160-0.390
3 0 0 3 0 0
2% 0 1 2 0 1 0.260
4 0 0 4 0 0

7-IA-69




PESTICIDE SAMPLING IN THE STATE OF 1OWA

f sesricioe

(ATRAZINE)

1986 2 0 2 2 0 2 { 1.500-1.700

1984 5 0 5 5 0 5 | 0.200-2.700

1988 é 0 1 6 0 1 0.420

1984 3 0 3 3 0 3 ] 0.130-0.650

1985 4 3 0 5 [ 0 | 3.900-13.000

1986 2 0 1 2 0 1 0.130

1988 4 1 0 4 1 0 6.610

1988 ¢ 1 1 Q 1 1 | 0.660-4.800
10,11

1988 17 0 0 17 0 0

7-IA-70




PESTICIDE SAMPLING IN THE STATE OF JOMA

{ vesricicE
(ATRAZINE)
1988 3 0 3 o] o
1
1988 8 1 8 o 0.885
1983 s 0 5 o| o
198 1 1 1 0| 1 1.700
1985 3 3 3 o] 3 o0.210-0.300
1986 2 2 2 o| 2| o0.360-0.590
1988 9 0 9 o| o
1985 10 0 10 o o
1986 6 ‘ 6 0| 4] 0.250-0.660
6.7.8
1988 9 0 9 o] o
1988 3 0 3 o| o
1989 s 0 5 o o
TOTAL DISCRETE
WELLS OR SAMPLES _ 925 128 | 1416 16| 296 | 0.010-13.000
» BHC <a,8; | 198 2 0 2 o| o
|7
1985 1 0 1 o| o
1986 2 0 2 o| o
1985 2 0 2 o| o
| 1988 “ 0 8 o| o
14,5
6.7

7-IA-71




PESTICIDE SAMPLING IN THE STATE OF [OWA

» (BHC (a2,8,8))
1 0 c 1 0 0
1 0 o 1 0 0
8 0 0 8 0 0
3 0 0 7 0 0
2 0 0 2 0 0
3 0 0 3 0 0
3 0 0 L 0 0
1 0 0 1 0 0
4 0 0 4 0 0
1 0 0 1 0 0
1 0 0 | 0 0
3 0 0 . 3 0 0
1 0 0 1 0 0
e 0 0 2 0 0
1 ] 0 2 0 0
1 0 0 1 0 0
1 0 0 1 0 0
1 0 0 1 0 0

7~IA-72



PESTICIDE SAMPLING IN THE STATE OF ]OMA

{ pesricioe’

> (BHC (a,8,8)) ‘ 0 0 4 0 0
3 0 0 3 0 0
1 0 0 5 0 0
1 0 0 1 0 0
1 0 0 1 0 0
1 0 0 1 0 0
1 0 0 1 0 0
4 0 0 4 0 0
3 0 0 3 0 0
2 0 0 2 0 0
1 0 0 1 0 0
2 0 0 3 0 0
9 0 0 9 0 0
4 0 0 4 0 0

TOTAL DISCRETE
WELLS OR SAMPLES 7 ‘ ‘ 59 0 0 106 ol o
Csarvaare 0 apane 1988 6 0 0 6 0 0
1988 4 0 0 4 0 0
1988 10 0 0 10 0 )
1988 5 0 0 5 0 0

7-IA-73



PESTICIDE SAMPLING IN THE STATE OF 10WA

vesncme
(BUTYLATE) 3
8 o) o 8
13 o| o 3
s o| o 5
9 o] o 9
1 o] o 1
4 0| o 8
7 o| o 7
7 o| o 7
4 of o ‘
7 o o 7
2 0| o 2
1% o| o "
5 0| o 5
7 0| o 7
7 o| o 7
2 o| o 2
1 o| o 13
4 o| o 4

7-IA-74




PESTICIDE SAMPLING IN THE STATE OF ]OWA

PESTICIDE
(BUTYLATE) 0 é 0 0
4 0 0 4 0 0
1 0 0‘ 1 0 +]
10 0 Q 12 0 0
é 0 0 é 0 0
10 0 (1} 10 0 0
8 0 0 8 0 0
é 0 0 é 0 0
2 0 0 2 0 0
1 0 0 1 0 0
4 0 0 4 0 1]
S 0 0 5 0 0
1 0 0 1 0 0
12 1] 0 12 0 0
1 0 0 1 0 0
é 0 0 é 0 0
[ 0 0 [ o] 0
1 o} 0 1 0 0
1 0 0 1 0 0
1 0 0 1 0 0

7-IA-75



PESTICIDE SAMPLING IN THE STATE OF IOWA

£
(BUTYLATE) 2
8 0 0 8
7 0 0 7
4 0 0 4
1 0 0 1
15 0 0 15
‘ 0 0 4
7 0 0 7
5 0 0 5
5 0 0 5
5 0 0 5
6 0 0 6
6 0 0 6
6 0 0 [}
5 0 0 5
6 0 ) 6
2 0 0 2
4 0 0 4
3 0 0 3
4 0 0 4

7-IA-76




PESTICIDE SAMPLING IN THE STATE OF IOMWA

{BUTYLATE)
6 0 0 -] 0 0
7 0 0 7 0 0
15 0 0 15 0 0
4 0 0 4 0 0
" Q 0 1" a 0
k4 0 0 7 0 0
4 0 0 4 0 0
10 0 0 10 0 0
12 0 0 12 0 0
13 0 0 13 0 0
6 0 0 6 0 0
3 0 0 3 0 0
S ] Y 5 0 0
8 0 0 8 Q 0
S Q 0 5 0 0
1 0 0 1 0 0
7 0 0 4 0 0
1 0 0 1 0 0

7~IA~-T77



PESTICIDE SAMPLING IN THE STATE OF IOWA

(BUTYLATE)
&
1988 1 0 0 1 0 0
10
1989 1 0 0 1 0 0
4
1988 é 0 0 6 0 0
7
1986 1 0 0 1 0 0
8
1987 1% 0 0 15 0 0
5
6,7,9
1988 ‘ 0 0 4 0 0
5
6
1989 7 0 0 7 0 0
1
1988 5 0 0 5 0 0
10
1 1988 3 0 0 3 0 0
Az
1984 1 0 0 1 0 0
8
1987 9 0 0 9 0 0
5
6.7
1988 3 0 0 3 0 0
9 K]
1988 10 0 0 10 0 0
12,5
1986 1 0 0 5 0 0
4
16,7
1989 S 0 0 5 0 0
3
1985 1 0 0 1 0 0
10
1986 12 0 0 12 0 0
5
6,7,8
1988 3 0 0 3 0 0
6

7-1IA-78



PESTICIDE SAMPLING iN THE STATE OF I0WA

(BUTYLATE)

16

16

n

11

19

19

24

264

10

10

7-IA-79




PESTICIDE SAMPLING )N THME STATE OF [OWA

; -‘:;,"éésficm‘e
(BUTYLATE)
2 0 0 2 0 0
10 0 0 10 0 0
7 0 0 I4 0 0
9 0 0 9 0 0
[ 0 0 4 0 0
3 0 0 3 0 0
4 (] 0 4 0 0
9 0 0 9 0 0
17 0 0 7 0 0
8 0 0 8 0 0
3 0 0 3 0 0
8 0 0 8 0 0
5 0 0 5 0 0
9 0 0 9 0 0
1 0 0 1 0 0
é 0 0 6 0 0
9 0 0 9 0 0
3 0 0 3 0 0
S 0 0 S 4] 0
TOTAL DISCRETE
WELLS OR SAMPLES 762 0 0 856 0 0

7-IA-80



PESTICIDE SAMPLING IN THE STATE OF JOWA

7-1A-81



PESTICIDE SAMPLING IN THE STATE OF IOWA

[
(CARBOFURAN)
6.7,8
1989 ‘ 0 0 4 0 0
1933 6 0 0 6 0 0
1988 4 0 0 4 0 0
1985 1 0 0 1 0 0
1986 1 0 1 13 0 1 0.130
14,5
6,7,8

1988 6 0 ¢ 6 0 0
1988 10 0 0 10 0 0
1988 8 0 0 8 0 0
1988 3 0 0 6 0 0
1988 2 0 0 2 0 0
1989 1 0 0 1 0 0
1988 4 0 0 4 0 0
1988 5 0 0 5 0 0
1988 1 0 0 1 0 0
1989 12 0 ) 12 ) )
1988 1 0 0 1. 0 0
1989 6 0 0 6 0 0

""" 1988 6 0 0 6 0 0
1988 1 0 0 | 0 0

7-IA-82



PESTICIDE SAMPLING IN THE STATE OF I10WA

§oresricioe
(CARBOFURAN) 0 0
6
1988 1 0 0 1 0 0
8
1989 2 0 0 2 0 0
11
1 1988 8 0 0 8 0 0
{4
1 1988 7 0 0 7 0 0
" {8
1 1989 4 0 0 4 0 0
“““ 1
1 1986 4 0 0 4 0 0
s
1 1987 3 0 0 3 0 0
8,9
1 1088 4 0 0 4 0 0
6
1988 7 0 0 7 0 0
e
{10
1 1988 5 0 0 5 0 0
110
1988 5 0 0 5 0 0
9
1988 5 0 0 5 0 0
7
“UHaNcock o] 1988 6 0 0 6 0 0
ChaRDIN ] 1989 6 0 0 6 0 0
s
1988 6 0 0 6 0 0
1988 5 0 0 5 0 0
1989 6 0 0 6 0 0
1986 2 0 0 2 0 0
1988 4 0 0 4 0 0

7-IA-83




PESTICIDE

SAMPLING [N THE STATE OF IOMWA

vesticme tgﬁuaéétofff‘
o : POSLTIVE
- SMNPLES,
(CARBOFURAN) 3 3 ° )
4 4 0 0
1 1 0 0
I3 6 0 0
7 ? 0 0
15 15 0 0
it Rl M
;;J5“¥55”~3v' A yoss 1 1 0 0
‘ i
7 7 0 0
4 4 0 0
....... 10 10 0 0
12 12 0 0
13 13 0 0
6 6 0 0
3 3 0 0
5 5 0 0
8 8 0 1 0.100
s 5 0 0
1 1 0 0

7-IA-84




PESTICIDE

SAMPLING IN THE SYATE OF JOWA

(CARBOFURAN)

1"

10

12

] 0
(] 0
1 0
1" 0
(] Y
3 0
3 0
[ 0
7 0
5 ¢
3 0
3 0
10 0
1 0
5 Q
1 0
12 0
3 0

7-IA-85




PESTICIDE SAMPLING IN THE STATE OF IOWA

PESTICIDE . ; | wumiger OF
S ' SAMPLES:} POSITIVE - -
SM“’LES

(CARBOFURAN) 1 0 0 1 0 0
1 0 0 1 0 0

4 0 0 4 0 0

16 0 0 16 0 0

5 0 0 5 0 0

9 0 0 9 0 0

2 0 0 2 0 0

4 0 0 4 0 0

2} 0 0 1 0 0

1 0 0 1 0 0

3 0 0 3 0 0

4 o 0 4 0 0

3 0 0 3 0 0

24 0 0 26 0 0

4 0 0 4 0 0

4 0 0 4 0 0

1 0 0 1 0 0

3 0 0 3 0 0

10 0 0 10 0 0

7-IA-86



PESTICIDE SAMPLING IN THE STATE OF IOWA

voraa | e
SAMPLES 4. POS.

(CARBOFURAN) é 0 ¢
1 0 0 1 0 0
2 0 0 2 0 0
10 0 0 10 0 0
7 0 0 7 0 0
9 0 0 9 0 0
4 0 0 3 0 0
3 0 0 3 ] 0
4 0 0 4 0 0
o 0 0 9 0 0
7 0 0 17 0 0
B 0 0 8 0 0
3 0 0 3 0 0
8 0 0 8 0 o
5 0 0 5 0 0
-] 0 0 9 0 0
! 0 0 1 0 o
6 0 0 6 0 ¢
9 ] 0 9 0 0
3 0 0 3 0 0

7-IA-87



PESTICIDE SAMPLING IN THE STATE OF TOwA

"PESTICIOE NUMBER OF
POSITIVE ]
}osmeies - ]
(CARBOFURAN) 5 0 0 5 0 0
| 3
TOTAL DISCRETE
VELLS OR SAMPLES 756 0 4 814 0] 4} 0.100-1.200

caggog‘xegtgca‘tmoe "lﬁiike’éﬁz‘etfﬂ7: 1 0 0 1 0 0
TOTAL DISCRETE

MELLS. 08 SAMPLES. 7 1 0 0 1 o] o0

‘ ' : 1 0 0 1 0 0

1 0 0 1 )

cuwmsen 6 0 0 6 0 0

4 0 0 4 0 0

10 0 0 10 0 0

5 0 0 5 0 0

3 0 0 3 0 0

8 0 0 8 0 0

13 0 0 13 0 0

5 0 0 5 0 0

2 0 0 2 0 0

1 0 0 1 0 0

2 0 0 2 0 0

9 0 0 9 0 0

1 0 0 " 0 0

2 0 0 2 0 0

7-IA-88



PESTICIDE SAMPLING IN THE STATE OF 10MA

(CHLORAMBEN)
[4 0 0 7 0 0
7 0 0 7 0 0
4 0 0 4 0 0
7 0 0 7 0 0
3 0 0 3 0 0
1 0 ] 1 0 0
1 0 0 1 ] 0
5 D 0 5 0 0
1 [V 0 1 0 ]
7 0 0 7 0 0
' 7 0 Q 7 0 0
8 0 0 8 0 ¢
3 a9 0 7 a 0
4 0 0 4 0 0
é 0 0 é 0 0
4 0 0 4 0 0
2 0 0 2 0 0
3 0 0 3 0 0

7-IA-89



PESTICIDE SAMPLING IN THE STATE OF I0WA

e

} vesricine

SAMPLES { POSITIVE

(CHLORAMBEN)

1983 10 0 0 10 0 0

1984 1 0 0 1 Y 0

1988 8 0 0 8 0 0

1088 é 0 o 6 0 0

1988 2 0 0 2 0 0

1989 1" 0 0 n 0 0

1988 4 0 0 4 0 0

1588 ) 0 0 5 0 0

1984 4 0 0 4 0 0

1985 1 0 0 1 0 0

1986 1 0 0 1 Q 0

1988 1 0 ] 1 0 0

1989 12 0 0 12 0 0

1988 1 0 0 ' 0 0

1989 6 0 0 -] 0 0

1988 é 0 0 6 0 0

1984 3 ¢ 0 3 0 0

1586 1 0 0 1 0 ]

7-IA-90



PESTICIDE SAMPLING IN THE STATE OF JOWA

IV Swt.s RES\J‘IT s
oy ‘"Wﬁ‘eit‘tbr
| POSITIVE.
— 1 o| o 1 0 0
1" 0 0 ) : 0
1 0 . 1 : :
2 0 o . : o
8 0 ; : : o
7 o ; - : o
4 0 0 . : 0
4 o . ,. , 0
3 0 , : . :
4 0 . “ 0 0
7 0 ] : : 0
5 0 6 : : :
5 0 . ) : :
5 0 ; : : :
) 0 0 ) : :
[} 0 0 ) , :
6 0 ; : o 0
5 0 o ) : 0
1989 . ) : : 0 o
b 4 ’ 0 4 0 0

7-1A-91



PESTICIDE SAMPLING [N THE STATE OF I1OWA

weer of. | 1rar

fpostrive | ¢

el
(CHLORAMBEN ) 2 0 0
4 0 0 4 0 0
1 0 0 2 0 0
1 0 0 1 0 0
1 0 0 1 0 0
6 0 0 6 0 0
7 0 0 7 0 0
15 0 0 15 0 0
¢ 0 0 6 0 0
1" 0 0 1" 0 0
7 0 0 7 0 0
4 0 0 4 0 0
9 0 0 9 0 0
12 0 0 12 0 0
13 0 0 13 0 0
6 0 0 6 0 0
3 0 0 3 0 0
5 0 0 5 0 0
1 0 0 1 0 0

7-IA-92



PESTICIDE SAMPLING IN THE STATE OF IOWA

| ;ésr:‘can:‘ §ovom o ;
: - SAMPLES

(CHLORAMBEN) 0 0
1 0 1 0 0

6 0 6 0 0

1 0 1 0 0

X 0 " 0 0

6 0 6 0 0

3 0 3 0 0

3 0 3 0 0

4 0 ‘ 0 0

1 0 1 0 0

1 0 1 0 0

7 0 7 0 0

5 0 5 0 0

3 0 3 0 0

3 0 3 0 0

4 0 4 0 0

10 0 10 0 0

3 0 3 0 0

1 0 5 0 0

7-IA-93




PESTICIDE SAMPLING IN THE STATE OF 1OWA

“““ WMBER OF
POSITIVE

| weus

(CHLORAMBEN)

3 o o 3 o| o
2 o o 2 0| o
1 o o 1 o o
‘ o| o 4 of o
1 o| o ! o| o
1 o| o 1 of o
5 o| o 5 o 0
9 of o 9 o| o
‘ o| o 4 of o
1" o o 1" 0] o
1 o o 1 o| o
ponmmrme 1986 2 o) o 2 o] o
“ ol o ‘ o| o
3 o| o 3 o| o
2 o o 2 o o
4 o| o 4 o| o
4 o| o ¢ o o
1 o| o 1 o| o

7-1IA-94



PESTICIDE SAMPLING IN THE STATE OF IOMA

R : vT;,E%’s'f,,lﬁ
eesricioe 1 wimer oF |

{ POSITIVE -

(CHLORAMBEN) 1988 1 0 0 1 0 0
3 0 0 3 0 0

10 0 0 10 0 0

4 0 0 4 0 0

5 0 0 5 0 0

3 0 0 3 0 0

2 Q 0 2 0 0

10 0 o] 10 o] 0

7 0 0 7 0 0

8 0 ¢ 8 0 0

4 0 0 & 0 0

3 0 0 3 0 0

& 0 0 4 0 0

9 1] 0 9 0 0

12 0 0 12 0 0

8 0 0 8 0 0

3 0 0 3 0 0

8 0 0 8 0 0

5 0 4] 5 0 0

1 0 0 1 0 4]

7-IA-95



PESTICIDE SAMPLING IN THE STATE OF 1OWA

{ sesTicioe NUMBER OF
{1 saveies | posirive
(IS | Pk
(CHLORAMBEN 3 0 0
9 0 0 9 0 0
9 0 0 9 0 0
4 0 0 4 0 0
9 0 0 9 0 0
3 0 0 3 0 0
5 0 0 5 0 0
TOTAL DISCRETE

Jeewes or sampLes ot 759 0 0 806 ol o
onioROANET U] e vistA | 1985 2 o] o 2 0| o
1 1986 “ 0 0 8 0 0

w445

{43
1985 8 0 0 8 0 0
1986 3 0 0 7 0 0

6,5

{6.7
1985 2 0 0 2 0 0
1986 1 0 0 5 0 0

6.7
1986 2 0 0 2 0 0

6,7
i preRtER 1985 3 0 0 3 0 0
1986 1 0 0 5 0 0

6.7
1985 9 0 0 9 0 0

7-IA-96




PESTICIDE SAMPLING IN THE STATE OF IOMA

""" woER OF
POSITIVE.
- SAMPLES
(CHLORDANE) 4 0 0
16
TOTAL DISCRETE .

.*Hik£§~9§,§&ﬂp}§$ I , 26 0 0 55 _0 0
mmmnos : 6 o| o 6 o| o
[ 0 0 4 V] 0

10 0 0 10 0 0

5 0 0 5 0 0

3 0 0 3 0 0

8 0 0 8 0 0

13 0 0 13 0 0

5 0 0 S 0 0

2 0 0 2 0 0

1 0 0 1 0 0

2 0 0 2 0 0

9 0 0 9 0 0

1 0 0 1 0 0

2 0 0 2 0 0

4 0 0 8 0 0

7 0 0 7 0 0

7 0 0 7 0 0

4 0 0 4 0 0

7-IA-97




"’

PESTICIDE SAMPLING IN THE STATE OF IOWA

(CHLORPYRIFOS)
1984 3 3
6,8
1986 2 2
6,8
1987 3 13
1,5
8,7
1988 5 5
1986 1 1
1989 7 7
1988 7 7
1985 8 8
1986 3 7
4,5
6,7
1989 4 4
1988 6 6
1988 4 4
1984 2 2
1985 3 3
3,5
1986 3 6
6,7
1988 6 3
1988 10 10
1984 1 1

7-IA-98




PESTICIDE SAMPLING IN THE STATE OF IOWA

(CNLORPY!iFOS) 8 0 0
1988 6 0 0 6 0 0
1988 2 0 0 2 0 0
1989 1" 0 0 " 0 0
1988 4 0 0 4 0 0
1988 ] 0 0 5 0 0
1984 3 0 0 3 0 0
1985 1 0 0 1 0 0
1986 1 0 0 1 0 0
1988 1 0 0 1 0 0
1989 12 0 0 12 0 0
1988 1 0 0 1 0 )
1989 6 0 0 6 0 0
1988 6 0 0 . ] 0 0
1984 3 0 0 3 0 0
19856 1 0 0 1 0 0
1988 1 ] 0 1 0 0
1989 " 0 0 1 0 0
1988 1 0 0 1 0 0
1989 2 0 ] 2 0 0

7-IA-99




PESTICIDE SAMPLING IN THE STATE OF 1OWA

(CHLORPYRIFQS)

1987 15 0 0 15 0 0

1989 6 0 0 6 0 0

1988 5 0 0 S 0 0

1988 5 0 0 5 0 0

1989 6 0 0 6 0 0

1988 4 0 0 3 0 0

1986 2 0 0 2 0 0

1968 4 0 0 3 0 0

1984 1 0 0 2 0 0

7-IA-100



PESTICIDE SAMPLING IN THE STAYE OF I10WA

(CHLORPYRIFOS)

6

1988 1 0 0 1 0 0
9

1989 6 0 0 6 0 0
5

1988 7 0 0 7 0 0
5

1988 15 0 0 15 0 0
7

12

1989 4 0 0 4 0 0
6

1988 " 0 0 ¥ 0 0
9

1

1988 7 0 0 7 0 0
9

1988 4 0 0 4 0 0
7

1988 10 0 0 10 0 0
7

10

1988 12 0 0 12 0 0
10,11

1988 13 0 0 13 0 0
6

1988 6 0 0 6 0 0
4
4 1988 3 0 0 3 0 0
4,

1988 5 0 0 5 0 0
6,8

1988 1 0 0 1 0 0
9

1989 7 0 0 7 0 0
1

1988 1 0 0 1 0 0
10
] 1989 6 0 0 6 0 0
s

7-IA-101



PESTICIDE SAMPLING IN THE STATE CF IOWA

CTOTAL # | woMBER OF |
- SAMPLES | POSITIVE. .
ST SANPLES

(CHLORPYRIFOS)

1 0 0 1 0 0
6 0 0 6 0 0
2 0 0 2 0 0
14 0 ¢ 14 1] 0
4 0 0 4 0 0
1 0 0 1 0 0
1 0 0 1 0 0
7 0 0 7 0 0
5 0 0 5 0 0
2 0 0 2 0 0
9 0 0 9 0 0
3 0 0 3 0 0
ik At & 0 0 4 0 0
10 0 0 10 0 0
3 ¢ 0 3 0 0
1 0 0 S 0 0
5 0 0 5 0 0
3 0 0 3 0 0

7-IA-102



PESTICIDE SAMPLING

IN THE STATE OF IOWA

T wwacn or

POSITIVE
(CHLORPYRIFOS) 2 2 0 0
1 1 0 0
‘ 4 0 0
1 1 0 0
1 1 0 0
5 5 0 0
9 9 0 0
4 4 0 0
1 1 0 0
1 1 0 0
-' pqwmmé : 3 3 0 0
1987 19 19 0 0

,2,5

7

1988 3 3 0 0
1989 2 2 0 0
1988 4 4 0 0
1988 4 4 0 0
1986 1 1 0 0
1988 1 1 0 0
1989 3 3 0 0

7-IA-103



PESTICIDE SAMPLING IN THE STATE OF IOMA

(CHLORPYRIFOS)

10

17

4 0
6 0
2 0
2 0
10 0
7 0
9 0
4 0
3 0
4 0
9 0
17 0
8 0
3 0
8 0
S 0
1 0
2 0

7-IA-104




PESTICIDE SAMPLING IN THE STATE OF I10WA

sesmicoe . beawnr b L oom | oo ] orome ¢ { wmacr o
PCSITIVE -
SeLE
(CHLORPYR1FOS) 9 o o 9 0o( o
1985 9 o o 9 o| o
1986 4 o| o ‘ o o
1988 9 o o 9 o| o
1988 3 o] o 3 o| o
1989 5 ol o 5 o| o
TOTAL DISCRETE
rg;;;s on saweigs | 783 | o| ol san ol o
C"NAI!IE i 6 o| o 6 o o
‘ o| o 4 o] o
10 of o 10 o o
5 o o 5 o| o
3 o o 3 o o
1 o o 1 of o
8 o] o] .8 o o
13 o o 13 o| o
5 o o 5 0 o
2 of 1 2 o 0.300
2 ol o 2 o o
3 o o 3 o o
9 o o 9 o o

7-IA-105



PESTICIDE SAMPLING IN THE STATE OF JOWA

(CYANAZINE) 0 0
2 ¢ 1 2 0 1 0.6%0
4 2 1 9 4 2 ] 0.700-2.800
7 0 0 7 0 0
7 i} 0 7 0 0
4 0 0 4 0 ]
7 0 0 7 0 0
4 0 0 4 0 0
3 0 0 3 0 0
14 0 o 14 0 0
5 0 0 5 0 0
1 0 0 1 0 0
7 0 0 7 0 0
7 0 0 7 1} 0
10 0 1 13 0 2 ] 0.260-0.340
12 1 3 14 1 5 ] 0.220-1.100
4 0 0 4 0 0
6 0 ] 6 0 0
4 0 0 4 D 0

7-IA-106



PESTICIDE SAMPLING IN THE STATE OF 10MWA

“votm 1
BAMPLES
(CYANAZINE) 6 1 0 1.000
10
1985 4 0 0 4 0 0
3,5
10
1986 15 0 0 17 0 0
4,5
6.7.8
1988 6 0 0 6 0 0
1988 10 0 0 10 0 0
1984 1 0 0 1 0 0
1988 8 0 0 8 0 0
2
"""""" 1988 6 0 1 6 0 1 0.210
1988 2 0 0 2 0 0
1989 1 0 2 1 0 2 | 0.270-0.840
1988 4 0 0 4 0 0
1988 5 0 0 5 0 0
1984 4 0 0 4 0 0
1985 1 0 0 1 0 0
1986 2 0 0 " 2 0 0
)
1988 1 0 ol + 0 0
[
1989 12 0 2 I, 12 0 2 | 0.140-0.230
\
Y
1988 1 0 0 Lo 0 0
\
1989 3 0 0 6, 0 0
‘__\\
S
7-IA-107 ..



PESTICIDE SAMPLING IN THE STATE OF IOWA

TOTAL # 1 NUMBER OF
SAMPLES -] POSITIVE ./
SAMPLES -
(CYANAZINE) 0 0
1984 3 0 0 3 0 0
1986 1 0 0 1 0 0
1988 1 0 0 1 0 0
1989 1 0 0 1" 0 0
1988 1 0 0 1 0 0
1989 2 0 0 2 0 0
1988 8 0 0 8 0 0
{ 1088 7 0 0 7 0 0
‘|8
1989 4 0 0 4 0 0
1985 2 0 0 2 0 o]
1986 5 0 0 5 0 0
1987 15 0 0 15 0 0
13,5
16,7,8,9
1988 4 0 0 4 0 0
[
1988 7 a 0 7 0 0
6
10
1988 5 0 0 5 0 0
10
1988 5 0 0 5 0 0
9
1988 5 0 0 5 0 0
7
19838 6 0 0 -] 0 0
s
[} 0 0 [ 1] 0

7-IA-108



PESTICIDE SAMPLING IN THE STATE OF I0OuWA

(CYANAZINE)

5 0 0 5 0 0
6 0 0 6 0 0
2 0 0 2 0 0
4 0 0 4 0 0
3 0 0 3 0 0
4 0 0 4 0 0
29 0 0 4“7 0 0

0 0 3 175 0 6 | 0.160-0.190
2 0 0 2 0 0
1 0 0 1 0 0
6 0 0 6 0 ]
7 0 0 7 0 0
15 0 0 15 0 0
4 0 0 4 0 0
1 0 0 11 0 0
7 0 0 7 0 0
4 0 0 4 0 0

7-IA-109




PESTICIDE SAMPLING IN THE STATE OF IOWA

(CYANAZINE)

12 0 12 0.290
13 0 13

6 0 é

3 0 3

1 1 1 1.400
5 0 5

8 0 8

5 0 5

1 0 1

7 0 7

1 0 1

6 0 é

1 0 1
n 0 1"

[ 0 6

1 0 1

5 0 5
1% 0 14

7-IA-110




PESTICIDE

SAMPLING IN THE STATE OF IOWA

PESTICIDE -

(CYANAZINE)

10

0.100

12

4 0
1 0
1 0
7 0
S 0
3 0
1 0
9 0
3 0
5 0
10 0
3 0
1 0
5 0
1 0
12 0
3 0
2 0
1 0

7-1A-111




PESTICIDE SAMPLING [N THE STATE OF IOWA

R of |
POSTTIVE " {-
SANPLEE
(CYANAZINE) 0 0
1 0 4.000
1 0 13.000
0 1 0.100
0 0
0 0
0 0
0 0
0 0
0 0
" POTTAVATIANIE o o
0 0
1 0 1.700
0 0
0 o]
0 0
0 0
0 0
0 0

7-IA-112



PESTICIDE SAMPLING IN THE STATE OF 10WA

(CYANAZINE)
10 0 0 10 0 0
5 0 1 5 0 1 0.110
6 0 0 6 Y 0
3 0 1 3 ] 1 0.100
e 1 1 5 1 2 | 0.550-1.000
2 0 0 2 0 0
10 0 0 10 0 0
7 0 0 7 0 0
3 0 0 5 0 0
¢ 0 0 9 0 0
4 0 0 4 0 0
3 0 0 3 0 0
4 0 1 4 0 1 0.660
9 0 0 ¢ 0 ]
17 ] 0 17 0 0
8 0 1 8 0 1 0.170
3 0 0 3 0 0
8 0 0 8 0 0

7-IA-113



PESTICIDE SAMPLING IN THE STATE OF JOMWA

__SNBLE RESU(TS
PESTICIDE CYOTAL # | NUMBER OF
P sanpies | posiTive
o losmeles o f
(CYANAZINE) 5 0 5 0 0
1984 1 0 1 0 0
1985 3 0 3 0 0
1986 2 0 2 0 0
1988 9 0 9 0 0
1985 9 0 9 0 0
1986 6 1 6 0 1 0.150
6,7.8
1588 9 0 9 0 0
1988 3 0 3 0 0
1989 5 0 5 0 0
TOTAL DISCRETE
WELLS OR SAMPLES 885 20 | 1215 1] 32 | 0.100-13.000
_f'ﬁcpx‘ i 1988 6 0 6 0 0
1988 4 0 4 0 0
1988 10 0 10 0 0
1988 5 0 5 0 0
1988 3 0 3 0 0
1989 8 0 8 0 0
1989 13 0 13 0 0
1988 5 0 5 0 0
1988 9 0 9 0 0

7-TA-114




PESTICIDE SAMPLING IN THE STATE OF JOWA

Poesneioe nmser of | 7
i pastyIvE ]
| SHPLES.

(DCPA) 1" 0 0 1 0 0
1988 7 0 0 7 0 0
1988 7 0 0 7 0 0
1988 4 0 0 4 0 0
1989 7 0 0 7 0 0
1988 5 0 0 S 0 0
1989 7 0 1 7 0 1 0.030
1988 7 0 0 7 0 0
1989 4 0 0 4 0 0
1988 6 0 0 [ 0 0
1988 4 0 4] 4 0 0
1988 -] 0 0 [ 0 0
1988 10 0 0 10 0 0
1988 8 4] 0 8 0 0
1988 [ 0 0 & 0 0
1988 F4 0 0 2 0 0
1989 11 0 0 1" 0 0
1988 4 0 0 4 0 0
1988 5 0 0 5 0 0
1988 1 0 0 1 0 0

7-IA-115



PESTICIDE SAMPLING IN THE STATE OF IOMA

(OCPA)

11

1 0
6 0
6 0
1 0
1 0
1 0
2 0
8 0
? 0
4 0
4 0
7 0
5 0
5 0
5 0
é 0
6 0
6 0
5 0

7-IA-116




PESTICIDE SAMPLING IN THE STATE OF JOMA

7-IA-117



PESTICIDE

SAMPLING IN THE STATE OF JOMA

(DCPA)

"

10

n

6 0
1 0
n 0
é Y
4 0
7 0
5 0
3 0
3 0
10 0
5 0
3 0
4 0
5 0
9 0
4 0
n 0
1 0

7-IA-118




PESTICIDE SAMPLING IN THE STATE OF IOWA

y | wuMBeR oOF

"L SAMPLES

POSIYIVE -

Aty

‘RANGE OF
comcen-
TRATLONS

7-IA-119




PESTICIDE SAMPLING IN THE STATE OF I10MA

TOTAL DISCRETE

0.010-0.030

~n

686 0
2 0
1 0
2 0
2 0
4 0
3 0
1 0
1 0
8 0
3 0
2 0
3 0
3 0
1 0

7-IA-120




PESTICIDE SAMPLING IN THE STATE OF I10MA

NUMBER OF
$-POSITIVE. &
] SAMPLES

 PESTICIDE

7-Ia-121



PESTICIDE SAMPLING IN THE STATE OF lOwWA

» (00D)

1984 1 o o 1 o o
1985 2 o| o 3 o o
1985 9 0| o 9 o| o
1986 4 o] o 4 0| o
TOTAL DISCRETE
4 WELLS OR SAMPLES 59 | 0] 0 106 0 o
> o0E" T B 3 2 0 0 2 0 0
1 o| o 1 o| o
2 of o 2 o| o
2 o| o 2 o| o
4 o| o 8 o o
3 o o 3 0| o
1 0| o 1 o o
1 o| o 1 o| o
8 o] o 8 o| o
3 0| o 7 0| o
2 o] o 2 o| o
3 o] o 3 o| o
3 o| o 6 o| o

7-IA-122



PESTICIDE SAMPLING IN THE STATE OF |OMA

7-IA-123



PESTICIDE SAMPLING IN THE STATE OF [OMA

1 NUMBER OF © §T
POSITIVE .
SAMPLES.
» (DDE) 0
3
6,9
1985 2 o| o 2 0 0
1084 1 0 0 1 0 [s]
1985 2 ol o 3 0 0
1685 9 o| o 9 o| o
19886 4 0 0 [A 0 0
TOTAL DISCRETE
| wELLs OR sampLes | ‘ 59 0 0 106 of o
Booot e ] eremer 2 0 0 2 0 0
1 [+] 0 1 0 0
2 o] o 2 0 0
2 o| o 2 o| o
4 o o 8 0 0
3 0| o 3 o| o
1 o] o 1 o| o
1 0 0 1 Q 0
8 o] o 8 o] o
3 0| o 7 0 0
2 o| o 2 o| o

7-IA-124



PESTICIDE SAMPLING IN THE STATE OF I10WA

# | NUMBER OF
‘POSLTIVE
> (0T

3 of o 6 o| o
1 o] o 1 of o
‘ o| o 4 of o
1 o o 1 0 o
1 o| o 1 o o
3 0| o 3 o| o
1 o o 1 o| o
2 o o 2 0] o
! o| o 2 ol o
1 o o 1 o| o
1 o| o 1 o] o
1 of o 1 o] o
‘ o o ‘ o] o
3 o| o 3 o o
1 o o 5 o o
1 of o 1 of 0
1 o| o 1 o o
1 o| o 1 o o

7-IA~-125



PESTICIDE SAMPLING [N THE STATE OF I1OWA

| wmees o | TRaTiON
AAAA | pasurnve |
SMBLES
> (ooT) 1986 1 1 o| o
4 4 o| o
3 3 o o
2 2 of o
- MINWESHIEX. 1 1 0 0
2 3 0| o
9 9 0| o
4 ‘ o| o
TOTAL DISCRETE

WELLS OR SAMPLES 56 106 ol o
 DES_ETHYL ATRAZINE 1988 6 6 o o
1988 6 ‘ o| o
1988 10 10 o| o
1988 5 5 o| o
1988 3 3 o| o
1989 8 8 o] o
| 1989 13 13 o| o

112
1988 5 5 o| o
1988 9 9 o| o
1 1989 1 " o| o

{2,

7-1IA-126




PESTICIDE SAMPLING IN THE STATE OF IOWA

Presticioe 0 eowry ‘uduésnf¢E “
: POSITIVE
| SMELES

> (DES_ETHYL ATRAZINE) |- 7 0 0 7 0 0
1988 7 0 1 7 0 1 0.130
1988 4 0 0 ‘ 0 0
1989 7 0 0 7 0 0
1988 5 0 0 5 0 0
1989 7 0 0 7 0 0
1988 7 0 0 7 |0 0
1989 4 0 0 ‘“ 0 0
1988 6 0 0 6 0 0
1988 4 0 0 ‘ 0 0
1988 6 0 1 6 0 1 0.490
1988 10 0 1 10 0 1 0.130
1988 8 0 1 8 0 1 0.300
1988 6 0 1 6 0 1 0.110
1988 2 0 0 2 0 0
1989 1 0 1 1 0 1 0.310
1988 4 0 0 4 0 0
1988 5 0 0 5 0 0
1988 1 0 0 1 0 0
1989 12 0 1 12 0 1 . 0.860

7-IA-127



‘.1

PESTICIDE SAMPLING IN THE STATE OF IOWA

» (DES_ETHYL ATRAZINE)
1989 é 0 0 6 0 0
1988 6 0 0 é 0 0
1988 1 0 0 1 0 0
1989 1" 0 0 n o 0
1983 1 0 0 1 0 0
1989 2 0 0 2 0 0
1988 8 o 0 8 0 4
1988 7 0 0 7 0 0
1989 4 0 0 o 0 0
1988 4 0 0 4 0 0
1588 7 0 0 7 0 0
1988 5 0 0 5 0 0
1988 ] 0 0 5 o 0
19838 5 0 0 5 0 0
1988 6 0 0 6 0 0
1989 é 0 0 é 0 0
1988 6 0 0 6 0 0
1988 5 0 0 5 0 0
1 1989 6 0 0 6 0 0

7-IA-128



PESTICIDE SAMPLING IN THE STATE OF IOWA

C &:5;5; o
» (DES_ETHYL ATRAZINE) )
4 0 4 0 0
1 0 1 0 0
6 0 6 0 0
7 0 7 0 0
15 0 15 0 2 | 0.230-0.250
4 0 4 0 0
11 0 1 0 0
7 0 7 0 0
4 0 4 0 0
10 0 10 0 0
12 0 12 0 1 0.720
13 0 13 0 0
[ ] 0 é 0 1 0.200
3 0 3 0 0
5 0 5 0 3 | 0.160-1.220
1 0 1 0 0
7 o] 7 0 2} 0.180-0.250
) 0 1 0 0

7-IA-129




PESTICIDE SAMPLING IN THE STATE OF IOWA

> (DES_ETHYL ATRAZINE)

1 o] o 1 o o
1 o| o m o] o
6 o| o 6 o o
4 0| o 4 o| o
7 ol o 7 o| o
5 0| o 5 o| o
3 0| o 3 o o
3 0| o 3 o| o
10 0 0 10 4] 1]
5 o] 3 5 o| 3] 2.790-2.880
3 o| o 3 o| o
4 0| o 4 0| o
5 o o 5 o| o
9 0 0 Y 0 0
. 0| ‘ 0| 1 1,300
1 o| o 1 o| o
1 o| o 1 o| o

: @?:&A{tg; 3 o| o 3 o o

7-IA-130



PESTICIDE SAMPLING IN THE STATE OF I10WA

> (DES_ETHYL ATRAZINE)

9 0 9 0.150-0.180
4 0 4
3 0 3
4 0 4 0.310
9 0 9
17 0 17
8 0 8
3 0 3
8 0 8
5 0 5
9 0 9

7-IA-131




PESTICIDE SAMPLING IN THE STATE OF IOWA

3 e xesars |
b POSITIVE:
] SAMPLES -
b (DES_ETHYL ATRAZINE) 9 0 0 9 0 0
3 0 0 3 0 0
5 0 0 5 0 0
TOTAL DISCRETE
WELLS OR SAMPLES S 686 0| 2 686 0| 24| 0.110-2.860
{> vEs_1soPROPYL ATRAZI 1988 6 0 0 6 0 0
1988 ‘ 0 0 4 0 0
1988 10 0 0 10 0 0
1988 5 0 0 5 0 0
1988 3 0 0 3 0 0
1989 8 0 0 8 0 0
11989 13 0 0 13 0 0
11,2 -
1988 5 0 0 5 0 0
1988 9 0 0 9 0 0
1989 1 0 0 X 0 0
2,5 —
1988 7 0 0 7 0 0
1988 7 0 0 7 0 0
1988 ‘ 0 0 4 0 0
1989 7 0 0 7 0 0
1988 5 0 0 5 0 0
1989 7 0 0 7 0 0
7-IA-132



PESTICIDE SAMPLING [N THE STATE OF IOMA

| sesvicioe

> (DES_ISOPROPYL ATRAZ]

0.110

0.490

0.120

7-IA-133




PESTICIDE SAMPLING IN THE STATE OF 1OWA

PESTICIDE

P (DES_ISOPROPYL ATRAZ] . €M 1989 2 o o 2 0 0
1988 8 o| o 8 o| o
1988 7 o| o 7 o| o

8

1989 4 0 1 ‘ 0 1 0.130

1 1988 4 0| o 4 o| o

6
1988 7 ol o 7 o} o

10
1988 5 o| o 5 ol o

110
1988 5 o| o 5 o o
1988 5 0| o 5 o o
1983 6 o o 6 o| o
1989 6 o] o 6 o] o
1988 6 o| o 6 o o
1988 s o| o s ol o
1989 6 o| o 6 o o
1988 4 o| o 4 o| o
1988 4 o| o 4 o o
1988 1 o| o 1 o| o
1989 6 o o 6 o o
1988 7 o] o 7 o] o
1988 15 0| o 15 of o

12

7-IA-134



PESTICIDE SAMPLING IN THE STATE OF I10WA

“oovceu-
pesticioe TRATIORS
P W
> (DES_ISOPROPYL ATRA2]

1" 0 0 1" 0 0
7 0 0 7 0 0
4 0 0 4 0 0
10 0 0 10 0 0
12 0 1 12 0 1 3.100
13 0 0 13 0 0
é 0 0 6 0 0
3 0 0 3 0 0
5 0 2 5 0 2 | c.380-0.670
1 0 0 1 0 0
7 0 2 7 0 2 ] 0.670-1.020
1 0 0 1 0 0
6 0 0 6 0 0
1 0 ] 1 0 0
1 0 0 n 0 0
6 0 0 6 0 0
4 0 0 4 0 0
7 0 0 7 0 0

7-IA-135




PESTICIDE SAMPLING IN THE STATE OF 10WA

esricie
> (DES_ISOPROPYL ATRAZ] 0 1 5 0 1 0.170
3 0 0 3 0 0
3 0 0 3 0 0
10 0 0 10 0 0
5 0 1 S 0 1 3.540
3 0 0 3 o] 0
4 0 0 4 0 0
5 0 1 5 0 1 0.100
9 0 1 b4 o] 1 0.130
4 0 0 4 0 0
11 0 2 11 0 2 | 0.630-0,920
1 0 0 1 0 0
3 0 0 3 0 0
24 0 2 LI 4] 2 | 0.140-0.290
4 0 0 4 0 0
4 0 0 4 0 [
1 0 0 1 0 0
3 0 0 3 0 0
10 0 0 10 0 0
é 0 0 6 0 0

7-IA-136



PESTICIDE SAMPLING IN THE STATE OF 10MA

» (DES_ISOPROPYL ATRAZ) 0.110-0.160
1988 7 of o 7 0| o
1988 9 o| 9 o| ¢ o.110-0.470
1989 ‘ o| o . ol o
1989 3 o| o 3 0| o
1988 4 o| o 4 o o
1 1988 9 o] o 9 0| o
10,11
1988 17 o] o 17 0| o
1988 8 o| o 8 o o
1988 3 o o 3 o] o
1
1988 8 0 0 g 0 0
1988 5 ol o 5 o o
1988 9 o o 9 o| o
1983 9 a| o o o o
1988 3 of o 3 o o
1989 5 o| o 5 a| o
TOTAL DISCRETE
L oevs o sampies | | 86 | o 23| s of 23| 0.100-3.540
“BIAZINON 1988 6 o| o 6 o| o
1588 4 0 0 4 0 o]
12
1 1088 10 o| o 10 of o
i8

7-IA-137



PESTICIDE SAMPLING IN THE STATE OF I10WA

(DIAZINON) 5 0 0
9
1988 3 0 0 3 0 0
6
1989 8 0 0 8 0 0
i
1989 13 0 0 13 0 0
1,2
1988 5 0 0 5 0 0
5
1 1988 9 0 ) 9 0 0
_ 18
CpUCHANMN ] 1989 1" 0 0 1 0 0
1988 7 0 0 7 0 0
1988 7 0 0 7 0 0
1988 4 0 0 4 0 0
1989 7 0 0 7 0 0
1987 13 0 0 15 0 0
11,5
16,7
{ 1988 5 0 0 5 0 0
1989 7 0 0 “ 7 0 0
1988 7 0 0 7 0 0
1989 4 0 0 ‘ 0 0
1988 6 0 0 6 0 0
1988 4 0 0 4 0 0
1988 6 0 0 6 0 0
1988 10 0 o 10 0 0

7-IA-138




PESTICIDE SAMPLING IN THE STATE OF IOWA

(DIAZINON) :
112
1988 6 0 0 6 0 0
10
1988 2 0 0 2 0 0
10
1 1989 1 0 0 1 0 0
13
1988 ‘ 0 0 ‘ 0 0
5
1 1988 5 0 0 5 0 0
{5
‘4 1988 1 0 0 )| ()} o
9
1 1989 12 0 0 12 0 0
4
1988 1 0 0 1 0 0
8
1989 6 0 0 6 0 0
5
1988 6 0 0 6 0 0
{8
| 1988 1 0 0 1 0 0
18
4 1989 1" 0 0 " 0 0
6
1988 1 0 0 1 0 0
8
1989 2 0 0 2 0 0
1
1 1988 8 0 0 8 0 0
1
1 1988 7 0 0 7 0 0
8
1989 ‘ 0 0 ‘ 0 0
1
1984 1 0 0 1 0 0
8
1 1ee7 15 0 0 15 0 0
13,5
167,89

7-IA-139



PESTICIDE SAMPLING IN THE STATE OF I0WA

(DIAZINON)

4 1988 7 0 0 7 0 0
6

10

1988 5 0 0 5 0 0
?10
1 1988 5 0 0 5 0 0
1o

1988 5 0 0 5 0 0
7

1988 6 0 0 6 0 0

1989 6 ) 0 6 0 0

5 0 0 ) 0 Q
1988 5 0 0 5 0 0
1989 6 0 0 6 0 0
1988 4 0 0 4 0 0
1988 4 ] 0 4 0 0
1988 1 0 0 1 0 0
1989 6 0 0 6 0 0
1938 4 0 0 7 0 0
1988 15 0 0 15 0 0
1989 4 0 0 4 0 0
1988 1 0 0 n 0 0

7 0 0 7 0 0

7-IA-140



PESTICIDE SAMPLING IN THE STATE OF IOWA

sesricio
(DIAZINON)
1988 10 0 0 10 0 0
1988 12 0 0 12 0 0
10,11
1988 13 0 0 13 0 0
1988 6 0 0 é 0 0
1988 3 0 0 3 0 (H
1988 5 0 0 5 0 0
1988 1 Q 0 1 o] 0
1989 7 0 0 7 0 0
1988 1 0 0 1 0 0
1989 6 0 0 -] 0 0
1988 1 0 0 1 0 0
1989 1 0 0 1" 0 0
1988 6 0 0 [ 0 0
1987 14 0 0 15 0 0
6.7,9
1688 4 0 0 4 Q 0
1989 7 0 0 7 0 0
1988 5 0 0 5 0 0
1988 2 0 0 2 0 0

7-IA-141



PESTICIDE SAMPLING IN THE STATE OF 1OWA

oo Lo s T 3 (CONCEN -
PESTICIOE b oyoTar # | owumser of -} rRarions
‘ - 'SAMPLES | POSITIVE. [ (ug/l)
(DIAZINON)

3 0 0 3 0 0
10 0 0 10 0 0
""" 5 0 0 5 0 0
3 0 0 3 0 0
1 0 0 1 0 0
4 0 0 4 0 0
5 0 0 5 0 0
9 0 0 9 0 0
4 0 0 4 0 0
1n | o 0 " 0 0
1 0 0 1 0 0
1 0 0 1 0 0
19 0 0 25 0 0
3 0 0 3 0 0
2 0 0 2 0 0
4 0 0 4 0 0
4 0 0 4 0 0
1 0 0 1 0 0

7-TA-142




PESTICIDE SAMPLING IN THE STATE OF JOWA

‘eEsTicioe

(DIAZINON)

17

TOTAL DISCRETE
WELLS OR SAMPLES

10 0
6 0
10 0
7 0
9 0
4 0
3 0
4 0
9 0
17 0
8 0
3 0
8 0
5 0
9 0
9 0
3 0
5 0
7z 0

766

7-IA-143




PESTICIDE SAMPLING IN THE STATE OF [OwWA

pesTicIDE

1984 3 0 0 3 0 0

7-IA-144



PESTICIDE SAMPLING IN THE STATE OF IOWA

(DICAMBA)
5 0 0 5 0 0
1 0 0 i 0 0
7 0 0 7 0 0
7 0 0 7 0 0
8 0 0 3 0 0
4 0 0 8 0 0
4 0 0 4 0 0
é 0 0 (] 0 0
4 ] 0 o 0 0
2 0 0 2 0 0
3 0 0 3 0 0
4 0 0 7 0 0
6 0 0 6 0 0
10 ofl. 0 10 0 0
1 0 0 1 0 o
8 0 0 8 0 0
6 0 0 6 0 0
2 0 0 2 0 0
1 0 0 " 0 ]

7-IA-145



PESTICIDE SAMPLING IN THE STATE Of I10WA

| '??éfrf:ﬁti;,g}":'

— ¢ o| o 4 o o
1988 i _ 5 O 0

- : °1° 4 o| o

1985 1 o| o 1 o| o

1984 1 _— 1 0 0

- 1 ’ 0 1 0 0

i * 0 0 12 0 0

- 1 °l° 1 o| o

1989 ) —— : 0 0

- : i 0 6 0 0

— : oL ° 3 0 0

1986 1 , 0 1 0 0

1988 1 . : 1 0 0

1989 1 o o 1 o| o

1988 1 T 1 ] -

1989 ) _— 2 0 o

1988 ) : 0 ; 0 0

- 7 i 0 7 0 0

- : °l° 4 o| o

= : °° 2 0 0

7-IA-146



PESTICIDE SAMPLING IN THE STATE OF 1OWA

(DICAMBA) 1985 4 0 0 4 0 0
4 0 0 [ 0 0
4 0 0 7 0 0
5 0 0 5 0 0
5 0 0 5 0 0
5 0 0 5 0 0
6 0 0 6 0 0
6 0 0 6 0 0
é 0 0 6 D 0
5 0 0 5 0 0
6 0 0 6 0 0
4 0 0 4 0 ]
2 0 0 2 0 0
4 0 0 4 0 0
1 0 0 2 0 v}
1 0 0 1 0 0
1 0 0 1 0 Q
6 0 0 ] 0 0
7 0 0 7 0 0

15 0 0 15 0 0

7-IA-147



PESTICIDE

SAMPLING IN THE STATE OF 10WA

(DICAMBA)

7-IA-148




PESTICIDE SAMPLING IN THE STATE OF IOMA

7-IA-149



PESTICIDE SAMPLING IN THE STATE OF I10WA

(DICANBA)

10

10

1 0
2 0
2 0
3 0
24 0
4 0
4 0
1 0
1 0
3 0
10 0
4 0
5 0
3 0
2 0
10 0
7 0
8 0
4 0

7-1A-150




PESTICIDE SAMPLING IN THE STATE OF IOWA

(DICAMBA)
1988 4 0 0 4 0 0

1988 9 0 0 9 0 0

10,11

1988 12 0 0 12 0 0

1988 8 0 0 8 0 0

1988 3 0 0 3 0 0

11

1988 8 0 0 8 0 0

1988 5 0 0 5 0 0

1984 1 0 0 1 0 0

1985 2 0 0 3 0 0

1983 9 0 0 $ 0 0

1985 9 0 0 9 0 0

1986 ‘ 0 0 4 0 0

1988 9 0 0 9 0 0

1988 3 0 0 3 0 0

1989 5 0 0 5 0 0

TOTAL DISCRETE

WELLS OR SAMPLES — 7 756 0 0 805 ol o
| ISt ‘ 1984 2 0 0 2 0 0
1985 \ 0 0 2 0 0

7-IA-151



PESTICIDE SAMPLING IN THE STATE OF IOMA

> (DIELDRIN)

2 0 0 2 0 0
4 0 0 8 0 0
3 0 0 3 0 0
1 0 0 1 0 0
1 0 0 1 [} 0
8 0 0 8 0 0
3 0 0 7 0 0
2 0 0 2 0 0
3 0 0 3 0 0
3 0 0 6 0 0
16 0 0 19 0 0
6 0 0 6 0 0
1 0 1] 1 0 0
- DELAWARE ‘ 0 0 4 0 0
1985 1 0 0 1 0 0
1 1086 1 0 0 1 0 0
1 198 3 0 0 3 0 0

1s

7-IA-152



PESTICIDE SAMPLING IN THE STATE OF IOWA

Vresnicior
» (DIELDRIN) 0 1 0 0
2 0 0 2 0 0
1 0 0 2 0 0
1 0 0 1 0 0
1 0 0 1 0 0
1 0 0 1 0 0
4 0 0 4 0 0
3 0 0 3 0 0
1 0 0 5 0 0
1 0 0 1 0 0
1 0 0 1 0 0
1 0 0 1 0 0
1 0 0 1 0 0
4 0 0 4 0 0
3 0 0 3 0 0
2 0 0 2 0 0
1 0 0 1 0 0
2 0 0 3 0 0
9 0 0 9 0 0

7~-IA-153



PESTICIDE SAMPLING IN THE STATE OF 10WA

» (DIELDRIN)

TOTAL DISCRETE

132

13

"

14

67 0
6 0
4 0
10 0
5 0
3 0
8 0
13 0
5 0
9 0
1" 0
7 0
7 0
4 0
7 0
12 0
5 0
7 0
7 0

7-1I4-154




PESTICIDE SAMPLING IN THE STATE OF IOWA

Festicine
> (DIMETHOATE)
i ° ¢ 0 6 0 0
1988 4 0 . : : :
1988 6 0 0 \ ) :
1988 10 ] . - : :
1988 8 o . ) ) :
i ) 0 0 6 0 0
1988 2 0 o \ ) :
1989 1" o ) - : :
1988 4 o ; ) : ,
1988 5 ) ] : ) :
1988 ) o ) 1 : :
1989 2 0 . - : :
Dﬁsml"ﬁs f 1988 1 6 ) 1 ) :
1989 6 6 . ) ) :
1588 6 . \ ) : :
1988 \ o ; ) ) :
B " ° 0 1 0 0
1988 ; 5 ; ) ) :
1989 2 0 ; ) : :

7~IA~155



PESTICIDE SAMPLING IN THE STATE OF 1OWA

RANGE OF

© - CONCEN-.~
F ] TRATIONS
0 B VAV

> (DIMETHOATE)

T HAMILTON

1988 é 0 0 é 0 0
1989 6 0 0 6 0 ]
]
1988 5 0 0 5 0 0
1988 5 Q Q 5 0 0
1989 ) 0 0 6 0 0
1988 4 0 0 4 0 0
1988 4 0 0 4 0 0
1988 1 0 0 1 0 0
1989 6 0 0 ] 0 0
1988 7 0 0 7 0 0
1988 15 0 0 15 0 0

7-IA-156



PESTICIDE SAMPLING IN THE STATE OF TOWA

,1?EST1C!05

> (DIMETHOATE)

1988 1 0 0 1 0 0
b
1948 I4 0 0 7 ¢ 0
1988 4 0 0 & 0 0
1988 10 0 0 10 0 0
1988 12 1) 0 12 0 0
10,14
1988 13 0 0 13 0 0
1988 é 0 0 6 0 0
1988 3 0 0 3 0 0
1988 5 0 0 5 0 0
1988 1 0 0 1 0 0

7 0 0 7 0 0
1 0 0 1 o 0
é 0 0 6 0 0
1 0 0 1 0 0
1 0 0 n 0 0
6 0 0 6 0 0
1" 0 0 12 ] 0
4 0 0 4 0 e

7-IA-157



PESTICIDE SAMPLING IN THE STATE OF JOMA

pESTICIOE

> (DIMETHOATE)

" POTTAMATTAMIE | 1987 15 0 0 21 0 0
16,7
1 1988 3 0 0 3 0 0
1989 2 0 0 2% 0 0
il
1 1988 4 0 0 4 0 0
{6
1988 4 0 0 4 0 0

7-IA-158



PESTICIDE SAMPLING IN THE STATE OF IOMWA

» (DIMETHOATE)
1989 3 o| o 3 o] o
1989 10 o| o 10 o o
1988 6 °o| o 6 ol o
1988 10 o] o 10 o| o
1988 7 o] o 7 o] o
1988 9 o] o 9 0| o
1989 4 ol of o| o
1989 3 ol o 3 0| o
1988 4 o o “ o] o
1 1988 9 o o 9 o| o

110,11

1983 17 0| o Y o] o
1988 8 o| o 8 o| o
1988 3 °o| o 3 o] o
1988 8 o o e o] o
1988 5 o o 5 0| o
j}uiﬁﬂéskiégz 1988 9 0| o ol of o
9 o| o 9 0| o
3 o] o 3 o] o
5 0| o 5 0| o

TOTAL DISCRETE
WELLS OR SAMPLES 700 | ol o] 72 of o

7-IA-159



PESTICIDE SAMPLING IN THE STATE OF IOWA

§ pesricioe

TOTAL DISCRETE
WELLS OR SAMPLES 7 ‘ 1 0 0 1 o] o
> ELORIN ALDEHYD L 1 o| o 1 o| o

TOTAL DISCRETE
L VELLS OR SAMPLES . - 1 0 0 1 of o
> ENDOSULFAN 1 R 2 ol o 2 o} o
1 1985 1 0 0 1 0 0

1
1986 2 0 0 2 0 0
: 6

{BUENA VISTA' 1985 2 0 0 2 0 0
‘ 0 0 8 0 0
3 0 0 3 0 0
1 0 0 1 0 0
1 0 0 1 0 0
8 0 0 8 0 0
3 0 0 7 0 0
2 0 0 2 0 0
3 0 0 3 0 0
3 0 0 6 0 0
1 0 0 1 0 0
3 0 0 3 0 0

7-IA-160



PESTICIDE SAMPLING IN THE STATE OF I10MWA

{'pesticioe

> (ENDOSULFAN I)

1 0
3 0
1 0
2 ]
1 0
1 0
1 0
1 o
4 0
3 0
1 0
1 0
1 0
1 0
1 0
4 Q
2 0
2 ¢

7-IA-161




PESTICIDE SAMPLING IN THE STATE OF IOWA

_RANGE OF
§ - CONCEN~:
TRATIONS
w0
> (ENDOSULFAN 1)
1985 2 0 0 3 0 0
1985 9 0 0 9 0 [}
1986 4 0 0 4 0 0
TOTAL DISCRETE
WELLS OR SAMPLES 58 0 0 104 0 +]
1984 2 0 0 2 0 a
7
1 1985 1 (1 0 1 0 0
{1
1984 2 0 0 2 0 0
6
1985 2 0 0 2 0 0
is
| 1986 ‘ 0 0 8 0 0
4,5
6,7
1984 3 0 0 3 0 0
6,8
12
1986 1 0 0 1 0 0
1986 1 o 0 1 ) 0
16
1 1985 8 ] 0 8 0 0
i5
1986 3 0 0 7 0 0
4,5
6,7
1 1984 2 0 0 2 0 0
7
{ 1985 3 0 0 3 0 0
13,8
1986 3 0 0 6 0 0
] 6‘7

7~-IA-162



PESTICIDE SAMPLING IN THE STATE OF IOWA

> C(ENDOSULFAN 11}
3 0 0 3 0 0
1 0 0 1 o 0
1 0 0 1 0 0
3 0 0 3 () 0
1 0 0 1 0 0
2 0 0 2 0 0
1 D 0 2 0 0
1 0 0 1 0 0
1 0 0 1 0 0
1 0 0 1 0 0
4 0 0 4 0 0
3 0 0 3 0 0
1 0 0 ] 0 0
1 0 0 1 0 0
1 0 0 1 0 0
1 0 0 1 0 0
1 0 0 1 0 0
4 0 0 4 0 0

7-IA-163



PESTICIDE SAMPLING IN THE STATE OF 10MA

» (ENDOSULFAN 11)

1985 2 0 0 2 0 0
1984 1 0 0 1 0 0
1985 2 0 0 3 0 0
1985 9 0 0 ¢ 0 0
1986 4 0 0 4 0 0
TOTAL DISCRETE
| WELLS OR sawpLEs f 58 0 0 106 ol o

1984 2 0 0 2 ¢ 0

1985 1 0 0 1 0 0

19846 2 0 0 2 0 0

7-IA-164



PESTICIDE SAMPLING IN THE STATE OF 1OMA

» (ENDOSULFAN SULFATE)

1984 3 0 0 3 0 0

1985 1 0 0 1 0 0

1986 1 0 0 1 0 0

1984 3 0 0 3 0 0

1984 1 0 0 1 0 0

1986 2 0 0 2 0 ]

1984 1 0 0 2 0 0

1988 1 0 0 i 0 0

1933 1 0 0 1 0 0

1984 1 0 0 1 V) 0

7-IA-165



PESTICIDE SAMPLING IN THE STATE OF I10WA

PESTICIDE
» (ENDOSULFAN SULFATE) 0 1 0 0
4 0 0 4 0 0
2 0 0 2 0 0
2 0 0 2 0 0
1 0 0 1 0 0
2 0 0 3 0 0
9 ) 0 9 0 0
E 4 0 0 4 0 0
TOTAL DISCRETE
58 0 0 104 ol o
1984 2 0 0 2 0 0
1985 1 0 0 1 0 0
1986 2 0 0 2 0 0
1985 2 0 0 2 0 0
1986 4 0 0 8 0 0
4,5
16.7
1984 3 0 0 3 0 0
{6,8
1986 1 0 0 1 0 0
1986 1 0 0 1 0 0
1985 8 0 0 8 0 0
1 1986 3 o 0 7 0 0
145
e'2

7-IA~166



PESTICIDE SAMPLING IN THE STATE OF 10WA

(ENDRIN)
3 0 0 3 0 0
3 0 0 8 0 0
1 0 0 1 0 0
& 0 0 4 0 0
1 0 0 1 0 0
1 0 0 1 0 0
2 0 0 2 0 0
1 0 0 1 0 0
2 0 0 2 0 0
1 0 0 2 0 0
1 0 ] 1 0 0
1 0 0 1 0 0
1 0 0 1 0 0
4 0 0 4 0 0
3 0 0 3 0 0
1 0 0 S 0 0
1 0 0 1 0 0
1 0 0 1 0 0

7-IA-167



PESTICIDE SAMPLING IN THE STATE OF JOWA

CENDRIN)

1984 1 0 0 1 0 0

1985 2 0 0 3 0 0

1985 9 0 0 9 0 0

1986 4 0 0 4 0 0

TOTAL DISCRETE

. UELLS on S_AHPL_ES_ 59 0 0 105 0 0
> ENDRIN ALDENYDE" 1984 2 o o 2 0 0
1985 1 o o 1 6| o
1986 2 0| o 2 0| o
1985 2 o| o 2 o| o
1986 4 0| o 8 o| o
4,5
6.7
1984 3 0| o 3 of o
6,8
1986 1 ] 0 1 0 a
1986 1 o| o 1 o o
1985 8 o o 8 ol o

7-IA-168



PESTICIDE SAMPLING IN THE STATE OF IOMWA

> (ENDRIN ALDEHYDE)
2 0 0 2 0 0
3 0 0 3 0 0
3 0 0 6 0 0
1 0 0 1 0 0
4 0 0 4 0 0
1 0 0 1 0 0
1 0 0 1 0 0
2 0 0 2 0 0
1 0 0 1 0 0
2 0 0 2 0 0
1 0 0 2 0 0
1 0 0 1 0 0
1 0 0 1 0 0
1 0 0 1 0 0
CMUSCATINE: ‘ 0 0 4 0 0
Coemer i B e R I
1 0 0 5 0 0
1 0 0 1 0 0

7-1A-169



PESTICIDE SAMPLING IN THE STATE OF IOWA

» (ENDRIN ALDEHYDE)

TOTAL DISCRETE
WELLS _OR SAMPLES - 59 0 0 103 0 0

1988 10 0 0 10 0 0

1989 8 0 0 4 ) 0

1989 13 0 0 13 0 0
1.2

1988 5 0 0 5 ¢ 0

7-IA-170



PESTICIDE SAMPLING IN THE STATE OF IOWA

» (ETHOPROP)

1985 1 0 0 3 0 0
1986 2 0 0 2 0 0
1988 9 0 0 9 0 0
1989 1 0 0 1 0 )
2,5
1985 2 0 0 2 0 0
1986 4 ()} 0 8 0 0
4,5

6,7

1 1988 7 0 0 7 0 0

o
1988 7 0 o 7 0 0
1988 4 0 0 4 0 a
1989 7 0 0 7 0 0
1984 3 0 0 3 0 0
,8

2

1 1986 2 0 0 2 0 0
16,8

1 1987 13 0 0 13 0 0
1,5 .

6,7
1988 b a ] 5 1] 0
1986 1 0 0 1 0 0
1939 7 0 0 7 0 0
1938 7 0 0 7 0 0
1985 8 0 0 8 0 0

7-IA-171



PESTICIDE SAMPLING IN THE STATE OF IOWA

» (ETHOPROP)

7-IA-172




PESTICIDE SAMPLING IN THE STATE OF JOWA

: #ssraﬁibé"
> (ETHOPROP) 0
1988 1 0 0 1 0 0
1989 6 0 0 6 0 0
1988 6 0 0 6 0 0
1984 3 0 0 3 0 0
1986 1 0 0 1 0 0
1988 1 0 0 1 0 0
1989 1 0 0 1 0 0
1988 1 0 0 1 0 0
1989 2 0 0 2 0 0
1988 8 0 ol e 0 0
1988 7 0 0 ? 0 0
1989 4 0 0 4 0 0
1986 5 0 0 5 0 0
1987 15 0 0 15 0 0
6.7,8.9
1988 4 0 0 4 0 0
1988 7 0 0 7 0 0
1988 5 0 0 5 0 0
1988 5 0 0 5 0 0

7-IA-173



PESTICIDE SAMPLING IN THE STATE OF [OWA

_SMPLE | rane oF
PESTICIDE - U ETOTAL:# | wmUMBER OF . TRATIONS -
S T L SAMPLES [ i BTN
> (ETHOPROP) é ol 0
1
é 0o 0
5 g 0
5 9 0
6 0 0 6 I 0 0
4 0 0 4 , 0 0
1
2 0 0 2 0 0
4 0 0 4 0 0
1 0 0 2 0 0
|
1 0 | 0 ! 0 0
1 0 0 1 0 0
6 | o 0 6 0 0
T ;
7 0 0 7 0 0
15 0 0 15 0 0
i
4 0 0 ¢ [ o 0
n 0 0 " 0 0
7 0 0 7 0 0
4 0! 0 4 oi 0
10 0 0 10 0 ! 0
|

7-IA-174




PESTICIDE SAMPLING IN THE STATE OF 10WA

> (ETHOPROP) 12 0 0 12 0 0
13 0 0 13 0 0
6 0 0 6 [ o 0
3 0 0 3 0 0
5 0 0 s 0 0
1 0 0 1 0 0
7 0 0 7 0 0
1 0 0 1 0 0
6 0 0 6 0 0
1 0 0 1 0 0
1 0 0 1 0 0
6 0 0 6 0 0
3 0 0 3 0 0
1% 0 0 1% 0 0
4 0 0 4 0 0
1 0 0 1 0 0
1 0 0 1 0 0
7 0 0 7 0 0
5 0 0 5 0 0
2 0 0 2 0 0

7-IA-175



PESTICIDE SAMPLING IN THE STATE OF IOMA

> (ETHOPROP)

10

1

3 0
4 0
10 0
3 0
1 0
5 Q
3 0
2 0
1 0
4 0
1 0
1 0
5 0
? 0
4 0
1" 0
1 0
3 0

7-IA-176




PESTICIDE SAMPLING IN THE STATE OF IOWA

mMBER OF
POSTTIVE:
- SANPLE
> (ETHOPROP) :oumrrmsg;; 19 0 0 19 0 0
3 0 0 3 0 o
2 0 0 2 0 0
4 0 0 4 0 0
4 0 0 4 0 0
1 0 0 1 0 0
1 0 0 1 0 0
3 0 0 3 0 0
10 0 0 10 0 0
4 0 0 [ 0 0
6 0 0 6 0 0
3 0 0 3 0 0
2 0 0 2 0 0
10 0 0 10 0 0
7 0 0 7 0 0
9 0 0 9 0 0
4 0 0 4 0 0
3 0 0 3 0 0
4 0 0 4 0 0
: J 0 0 9 0 0
1011

7-TA~177



PESTICIDE SAMPLING IN THE STATE OF 10WA

> (ETHOPROP)

9
1988 8 0 0 8 0 0

7
1988 3 0 0 3 0 0

9

111
1 1988 8 0 0 ) 0 0

Is
| 1988 5 0 0 5 0 0

1s
1984 1 0 0 1 0 0

13
1 1985 2 0 0 3 0 0

{6
1988 ° 0 0 9 0 0

8
1985 9 0 0 o 0 0
1986 4 0 0 4 0 0
1988 9 0 0 9 0 0

1988 3 0 0 3 0 0

1989 5 0 0 5 0 0

TOTAL DISCRETE

WELLS OR SAMPLES 784 0 0 874 ol o
FCNDFOS S 1983 6 0 0 3 0 0
1988 4 0 0 4 0 0
1988 10 0 0 10 0 0
1988 5 0 0 5 0 0
1988 3 0 0 3 0 0

7-IA-178



PESTICIDE SAMPLING IN THE STATE OF 10WA

:'ivfé;ncws
(FONOFOS)

13 0 0 13 0 0
5 0 0 5 0 0
2 0 0 2 0 0
1 0 0 2 0 0
2 0 0 3 0 0
? 0 0 4 0 0

1 0 0 1 0 0
2 0 0 2 0 0
7 0 0 7 0 0
7 0 0 7 0 0
4 0 0 4 0 0
7 0 0 7 0 0
3 0 0 4 0 0
1 0 0 1 0 0
5 0 0 5 0 0
1 0 0 1 0 0
7 0 0 7 0 0
7 0 0 7 0 0
8 0 0 8 0 0

7-1IA-179



PESTICIDE SAMPLING IN THE STATE OF 10MA

( FONOFOS )
3
1988 6 0 0 6 0 0
4
| 1988 4 0 0 ¢ 0 0
5
1984 5 0 3 6 0 3 | 0.110-0.900
7
10
1985 3 0 0 3 0 0
3,5
1986 3 0 0 4 0 0
3
1988 6 0 0 6 0 0
3
1988 10 0 0 10 0 0
8 ,
1984 1 0 0 1 0 0
8
1988 8 0 0 8 0 0
{12
1988 6 0 0 6 0 0
10
1988 2 0 0 2 0 0
{10
1989 1 0 0 1 0 0
1988 4 0 0 4 0 0
1988 5 0 0 5 0 0
. DELAMARE 1984 4 0 0 4 0 0
1985 1 0 0 1 0 0
1986 1 0 0 2 0 0
1988 1 0 0 1 0 0
1989 12 0 0 12 0 0

7-IA-180



PESTICIDE SAMPLING IN THE STATE OF I10WA

¢FONOFOS)
8
1989 6 0 0 6 0 0
5
1988 6 0 0 6 0 0
8
1984 3 0 0 3 0 0
5 .
1986 1 0 0 1 0 0
6
1988 1 0 0 1 0 0
s
4 1989 1 0 0 1 0 0
16
A 1088 1 0 0 1 0 0
s
{ 1089 2 0 0 2 0 0
1
1 1988 8 0 0 ) 0 0
4
1 1988 7 0 0 7 0 0
18
1989 ‘ 0 0 4 0 0
1
1988 4 0 0 4 0 0
6
1 1988 7 0 0 7 0 0
6
110
1 1088 5 0 0 5 0 0
|10
1988 5 0 0 5 0 0
9
1 1088 5 0 0 5 0 0
{7
1 1988 6 6 0 6 0 0
s
""" 1989 6 0 0 6 0 0
13
""""" 1 1988 5 0| o 5 0| o
g

7-IA-181




PESTICIDE SAMPLING IN THE STATE OF 10WA

(FONOFOS)

1988 15 0 0 15 0 0

1988 1 0 0 1" 0 0

1988 10 0 0 10 0 0

1988 12 0 0 12 ] 0

1988 13 0 0 13 0 0

7-IA-182



PESTICIDE SAMPLING IN THE STATE OF IQMA

(FONOFOS)
5 Yy 4} 5 0 0
1 0 Q 1 0 0
7 0 0 7 0 0
1 Q 0 1 0 0
6 0 0 é Q 0
1 0 0 1 0 0
n 0 0 1" 0 0
é 0 0 6 0 0
4 0 0 4 0 0
1 0 1 1 0 1 0.160
1 0 0 1 0 0
7 0 Q 7 0 0
5 0 0 5 0 0
] 0 0 2 0 0
3 0 0 3 0 0
4 0 0 S 0 0
10 0 0 10 0 0
3 0 0 3 0 0
] 0 0 S 0 0

7-IA-183



PESTICIDE SAMPLING IN THE STATE OF 10WA

(FONOFOS)
1 0 0 1 0 0
4 0 0 4 0 0
1 0 0 1 0 0
1 0 0 1 0 0
5 0 0 5 0 ]
? 0 0 9 0 0
4 0 0 4 0 0
1 0 0 1" 0 0
1 0 0 1 0 0
3 0 0 3 0 0
24 0 0 24 0 0
4 0 0 4 0 0
4 0 0 4 0 0
1 0 ¢ 2 0 0
1 0 0 1 0 0
3 0 0 3 0 0
10 0 0 10 0 0
4 0 0 5 0 0
6 0 0 [ 0 0

7-IA-184



PESTICIDE SAMPLING I[N THE STATE OF TOMA

(FONOFOS)
2 0 0 4 0 0
10 0 o 10 0 0
7 0 0 7 v 0
9 0 0 9 0 0
4 0 0 4 0 0
3 0 0 3 0 0
& 0 0 & 0 0
9 0 0 ? 0 0
17 0 ¢ 17 0 0
8 0 0 8 0 0
3 0 0 3 0 0
g 0 0 8 0 0
5 0 0 S 0 0
1 0 0 1 0 0
2 ] 0 3 0 0
1 ] 0 2 0 0
9 0 0 k4 0 ]
9 0 0 9 0 0
9 0 0 9 0 0

7-IA-185



PESTICIDE SAMPLING ]N THE STATE OF IOWA

(FONOFOS)
8
1989 5 0 0 5 o] o
13

TOTAL DISCRETE

| wetis oR samptes 7 745 0 ‘ 780 0] 4] 0.110-0.900

HEPTACHLOR 1 arEw | 2 0 0 2 0 0
1 0 0 1 0 0
2 8 0 2 0 0
2 0 0 2 0 0
4 0 0 8 0 0
3 0 0 3 0 0
1 0 0 1 0 0
1 0 0 1 0 0
8 0 0 8 0 0
3 0 0 7 0 0
2 0 0 2 o|
3 0 0 3 0 0
3 0 0 6 0 0
1 0 0 1 0 0
. 0 0 ‘ 0 0
1 0 0 1 0 0

7-IA-186



PESTICIDE SAMPLING IN THE STATE OF 1OwWA -

(HEPTACHLOR)
3 Y Y 3 0 0
1 0 0 1 0 0
2 Q 0 2 0 0
1 0 0 2 0 0
1 ¢ 0 1 0 0
1 ] ] ! 1) 0
1 0 o 1 0 0
4 0 0 4 0 0
3 0 0 3 0 0
1 0 0 5 v 0
1 0 ] 1 0 0
1 0 0 1 ] 0
1 o 0 1 0 0
1 0 0 1 0 0
4 0 0 4 0 0
3 0 0 3 0 0
2 0 0 2 0 0
1 0 0 1 Q 0

7-IA-187



PESTICIDE SAMPLING IN THE STATE OF IOWA

(HEPTACHLOR)
9 ol o 9 of o
4 o| o 4 o o
TOTAL DISCRETE
WELLS OR SAMPLES - _ s | ol o] e o] o
HEPTACHLOR €poxIDE | mREMER | 1984 2 ol o 2 o| o
1985 1 ol o v [ o] o
1986 2 o o 2 ol o
1985 2 | of o 2 o| o
1986 ‘ o| o 8 o| o
65 :
6.7
1984 3 o} o 3 o| o
16,8
1986 1 o| o 1 o o
1986 i o| o 1 o| o
1985 8 o| o 3 o| o
1986 3 o o 7 o o
4,5
16,7
1984 2 o| o 2 o o
3 o| o 3 of o
1986 3 o| o 6 0| o
6.7
198 1 o| o 1 o| o

7-IA-188




PESTICIDE SAMPLING IN THE STATE OF IOWA

(HEPTACHLOR EPOXIDE)

7-IA-189




PESTICIDE SAMPLING IN THE STATE OF I10OWA

(HEPTACHLOR EPOXIOE)

2
1984 1 0 0 1 0 0

3
| 198s 2 0 0 3 0 0

I
1985 9 0 0 9 0 0

s
1986 4 0 0 4 0 0

i

TOTAL DISCRETE

L uELLs o sampLEs 59 0 0 106 0] o
P HYOROXYALACNLOR - | = aDAM: : 4 o o 4 o| o
8 0 0 8 0 0
13 0 0 13 0 0
" 0 0 n 0 0
7 0 0 7 0 0
7 0 0 7 0 0
‘ 0 0 4 0 0
8 0 0 8 0 0
2 0 0 2 0 0
1 0 0 1 0 0
12 0 0 12 0 0
6 0 0 6 0 0
1 0 0 1 0 0
2 0 0 2 0 0

7-IA-190



PESTICIDE SAMPLING IN THE STATE OF IOMA

> (HYDROXYALACHLOR)
6 0 0 é 0 0
5 0 0 5 0 0
-] 0 0 ] 0 0
6 0 0 6 0 o
6 0 1 6 0 1 0.910
14 0 0 14 0 o
4 0 0 4 ] 0
1 0 0 1 0 0
5 0 0 S 0 0
2 0 0 2 0 0
I4 0 0 7 0 0
1 0 0 1 0 0
[ 0 0 ] 0 0
1 0 0 1 0 0
1" 0 0 1 0 0
7 0 0 7 0 0
5 0 0 5 0 0
] 0 0 S 0 0
8 0 0 8 0 0

7-IA-191



PESTICIDE SAMPLING IN THE STATE OF I0WA

> (HYDROXYALACHLOR)

10

TOTAL DISCRETE

297

0.910

> PO

LLS OR SAMPLES

TOTAL DISCRETE

E MPLES, ..

10 0
1 0
264 0
3 0
10 0
6 0
4 0
3 0
e 0
2 0
5 0
297 0
1 ]

1 0
2 0
1 0
2 0
2 0
4 0

7-IA-192




PESTICIDE SAMPLING IN THE STATE OF IOWA

CLINDANE)
1 0 0 1 0 0
1 0 0 1 0 0
8 0 0 8 0 0
3 0 0 7 0 0
2 0 0 2 0 0
3 0 0 3 0 0
3 0 0 6 0 0
1 0 0 1 0 0
4 0 0 4 0 0
1 0 0 1 0 0
1 0 0 1 0 0
3 ] 0 3 0 0
1 0 0 1 0 0
2 0 0 2 0 0
1 0 0 2 0 Q
1 0 0 1 0 0
1 0 0 1 0 0
1 0 0 1 0 0

7-IA-193




PESTICIDE SAMPLING IN THE STATE OF 10WA

(LINDANE)
3 0 0 3 0 0
1 0 0 5 0 0
1 ) 0 1 0 0
) ) 0 1 0 0
1 0 0 1 0 0
1 0 0 1 0 0
4 0 0 4 0 0
3 0 0 3 0 0
2 0 0 2 0 0
1 0 0 1 0 0
2 0 0 3 0 0
9 0 0 9 0 0
4 0 0 4 0 0

TOTAL DISCRETE

WELLS OR SAMPLES.. .. | 59 0 0 106 ol o

: - 1988 6 0 0 6 0 0
4 0 0 4 0 0
10 0 0 10 0 0
5 0 o 5 0 0

7-IA-194



PESTICIDE SAMPLING IN THE STATE OF IOWA

(MALATHION)
8 0 Y 8 0 0
13 0 0 13 0 0
5 0 0 5 0 0
9 0 0 ¢ 0 0
N 0 0 11 0 0
T 0 0 7 0 0
7 0 0 7 0 0
4 0 0 4 0 0
7 0 0 7 0 0
12 o 0 14 0 0
5 0 0 5 0 0
7 0 0 7 0 0
7 0 0 7 0 0
4 0 0 4 ] 0
6 0 0 é 0 0
4 0 0 4 0 0
6 0 0 é 0 0
10 0 0 10 0 0
8 0 0 8 0 0

7-IA-195




PESTICIDE SAMPLING IN THE STATE OF I[OWA

(MALATHION)
2 0 0 2 0 0
B 0 0 1 0 0
4 0 0 ) 0 0
5 0 0 -] 0 0
1 0 0 1 0 0
12 0 0 12 0 0
1 Yy 0 1 0 0
6 0 0 6 0 0
6 0 ] é 0 0
1 0 0 1 0 0
" 0 0 1" 0 0
1 0 0 1 0 0
2 0 0 2 0 0
8 0 0 B 0 Q
7 0 0 7 0 0
4 0 0 ' 0 0
12 0 0 12 0 0
4 0 0 4 0 0
7 0 0 7 0 0

7-1IA=196



PESTICIDE SAMPLING [N THE STATE OF IOMWA

(MALATHION)
5 0 0 5 0 0
5 0 0 5 0 0
é 0 0 6 0 0
6 0 0 é 0 0
5 0 0 5 0 0
S 0 0 5 0 0
[ 0 0 6 0 -0
4 0 0 [ 0 0
4 0 0 4 0 0
1 0 0 1 0 0
6 0 0 6 0 0
7 0 0 7 0 0
15 0 0 15 0 Q
4 0 0 4 0 0
1 0 ] 1 0 0
7 0 0 7 0 0
4 0 0 4 0 0
10 0 0 10 0 0

7~IA-197




PESTICIDE SAMPLING [N THE STATE OF JOMWA

(MALATHION)
10,119
1988 13 0 0 13 0 0
1988 é 0 0 é 0 0
1988 3 0 0 3 0 0
1988 5 0 0 S 0 0
6,8
1988 1 0 0 1 0 ]
1989 [ 0 0 7 0 0
1988 1 0 0 ' ) 0
1989 6 D 0 6 0 0
1988 A 0 0 1 0 0
1989 n 0 0 1 0 0
1988 ] 0 0 6 0 0
1587 " 0 0 12 0 0
16,7
1988 4 0 0 3 0 0
1989 7 0 0 7 0 0
1988 5 0 0 5 0 0
1988 2 0 0 2 0 0
1987 ¢ 0 0 9 0 0
1988 3 0 ] 3 0 0

7-IA-198



PESTICIDE SAMPLING IN THE STATE OF IOMA

(MALATHION)
S 0 0 5 0 0
3 0 Q 3 0 0
4 0 0 o 0 0
5 0 0 5 0 0
9 0 0 9 0 0
4 0 0 4 0 0
1" 0 0 11 0 0
1 0 0 1 0 0
15 0 0 21 0 0
3 0 Q 3 0 ¢
24 0 0 26 0 0
4 0 0 4 0 ]
4 0 0 4 0 0
l 0 0 1 0 0
3 Q 0 3 0 0
10 Q 0 10 0 0
6 0 0 é 0 0
10 0 0 10 0 0

7-IA-199



PESTICIDE SAMPLING IN THE STATE OF 10WA

CMALATHION)
9
1983 [ 0 0 9 0 0
8
1989 4 0 0 4 0 0
1
1989 3 0 0 3 0 0
1
1988 4 0 0 4 0 0
5
1988 9 0 0 9 0 0
10, 11
1988 17 0 0 17 ) D
9
1988 8 0 a 8 0 0
7
1988 3 0 ] 3 0 g
9
1
1988 8 ) 0 8 0 0
5
1588 5 0 0 5 0 0
5
1988 9 0 0 ° 0 o
8
1988 9 0 0 ) 0 0
4
1988 3 0 0 3 0 0
-]
1989 5 0 0 5 0 0
13
TOTAL DISCRETE
WELLS OR SAMPLES 704 0 0 52 0 0
METOLACH 1988 6 0 0 6 [} 0
3
1988 4 0 0 4 0 0
412
1988 10 0 0 10 0 0
8
1988 5 0 0 s 0 0
19

7-TIA-200



PESTICIDE SAMPLING IN THE STATE OF IOWA

(METOLACHLOR )

1989 8 o0 0 8 0 0

1989 13 0 0 13 o 0

1689 1 0 0 1" 0 ¢

1986 4 0 3 9 0 6 | 0.310-2.000

1987 16 0 0 14 0 0

7-TA-201



PESTICIDE SAMPLING IN THE STATE OF IOWA

(NETOLACHLOR)
1986 1 o| 1 o| 1 2.500
1989 7 o o 7 o] o
1988 7 0| o 7 o| o
8
1985 10 o 1 13 o] 2| &.500-7.300
10
1986 12 0| & n o| &/ o0.390-11.000
6.5
6.7,8
1989 4 0| o 4 0| o
1988 6 0] o 6 o] o
1988 ‘ o| o 4 o| o
198 6 o| o 6 0| o
10
1985 4 0| o ‘ 0| o

{3,5
110
1986 15 o| 17 0| 1 0.100
14,5
6.7.8
1988 6 0| o 6 a| o
1983 16 o| o 17 o| o
5
0
1984 6 0| o 6 0| o
1988 10 o| o 10 o| o
~ CLINTON - 1984 1 o| o 1 o| o
8 o] o 8 0| o

7-IA-202



PESTICIDE SAMPLING IN THE STATE OF IOWA

9?;:1’1::‘11:0‘5'_‘—‘ o
(METOLACHLOR)
1988 2 0 0 2 0 0
1989 1 0 0 11 0 0
1988 4 0 0 s 0 0
1988 5 0 0 5 0 0
1984 4 0 0 4 0 0
1985 1 0 0 1 0 0
1986 2 0 0 2 0 0
1988 1 0 0 1 0 0
1989 12 0 0 12 0 0
1988 1 0 0 1 0 0
1989 6 0 0 6 0 0
""" 1988 6 0 1 6 0 1 0.090
1984 3 0 0 3 0 0
1986 1 0 0 1 0 0
1988 1 0 0 1 0 0
1989 1 0 0 11 0 0
1988 1 0 0 1 0 0
1989 2 | o 0 2 0 0
1988 8 0 0 8 0 0

7-IA-203



PESTICIDE SAMPLING IN THE STATE OF JOWA

Voesticios
(METOLACHLOR)
7,8
10,12
1988 7 0 0 7 0 0
8
1989 4 ) 0 4 0 0
.
1985 2 0 0 2 0 0
8
1986 5 0 ) 5 0 0
8
1987 15 0 0 15 0 ¢
3,5
6,7,8,9
1988 4 0 0 4 0 0
6
4 1988 7 0 0 7 0 0
16
10
1988 5 0 0 5 0 0
110
1988 5 0 0 5 0 0
9
1988 5 0 0 5 0 0
Hr
1988 6 o 0 6 0 0
)
1 1989 6 0 0 N 0 0
13
1 1088 6 0 0 6 0 0
18
1988 5 0 0 5 0 0
8
1989 6 0 0 6 0 0
1
1986 2 0 0 2 0 0
8
1988 4 0 0 4 0 0
46
1 1986 3 0 1 3 0 1 0.150
6L7‘8

7-IA-204



PESTICIDE SAMPLING IN THE STATE Of I10MA

(METOLACHLOR)

29 0 47

101 0 174

2 0 2

1 0 1

é 0 é
7 0 7 0.040

15 0 15

4 0 4

1" 0 n

7 0 7

4 0 4

10 0 10

12 ] 12

13 0 13
6 0 6 1.370

3 0 3

1 0 1

7-1a-205




PESTICIDE SAMPLING IN THE STATE OF IOWA b

(METOLACHLOR )

8 0 0 8 0 0

5 0 1 5 0 1 | 0.310‘
1 0 0 1 o 0

7 0 0 7 0 0

1 0 0 1 0 0

6 0 0 6 0 0

1 0 0 1 0 0

1 0 0 1" 0 0

6 0 0 6 0 0

1 0 0 1 0 0

5 0 0 S 0 0

14 0 0 14 0 0

4 0 0 4 [} 0
43 0 1 43 0 1 .110
1 0 0 1 0 0

1 0 0 1 0 0

7 0 0 7 0 0

5 0 0 5 0 0

7-IA-206



PESTICIDE SAMPLING IN THE STATE OF 10WA

(PESTICIDE:

(METOLACHLOR)

" WISCATINE

1988 10 0 0 10 0 0

1985 3 0 1 4 ] 2 | 5.600-6.300

1986 1 0 1 7 0 7 | 1.200-8.700

1986 12 0 3 12 0 3 | 0.190-0.250

1983 1 0 1 1 0 1 9.000

1984 1 0 1 1 0 1 22.000

1986 16 0 0 16 0 0

1s,7.8

1989 5 0 0 5 0 0

7-IA-207



PESTICIDE SAMPLING IN THE STATE OF I0WA

{METOLACHLOR }

2 0 rd

& 0 4

" 0 1

1 0 1

2 0 2

8 0 8 0.100
19 0 19 0.640
3 0 3
24 0 24 0.250
4 b} [

4 0 4

2 0 2

1 0 1

3 0 3

10 0 10

5 0 5

6 0 é

3 0 3 0.320-0.800

7-IA-208




PESTICIDE SAMPLING IN THE STATE OF [OwWA

{METOLACHLOR) 2.100-7.800
1984 2 0 0 2 0 0
7.8
1988 10 0 1 10 0 1 9.900
1988 7 0 0 7 o 0
1084 3 0 0 5 0 0
4,5
46,7
1988 9 0 0 9 0 0
1989 4 0 0 & 0 0
1989 3 0 ] 3 0 0
1988 4 0 ] 4 0 1 0.27¢
1988 9 0 1 ¢ 0 1 0.040
10,11
1988 17 0 0 17 0 0
1988 8 0 1 g 0 1 0.150
1988 3 0 0 3 0 0
1988 8 0 1 8 0 1 0.052
1988 5 0 0 5 0 0
1984 1 0 0 1 0 0
1985 3 0 0 3 0 0
1986 2 0 0 2 0 0
1988 9 0 0 9 0 0
18

7-IA-209




PESTICIDE SAMPLING IN THE STATE OF IOMA

(METOLACHLOR)

1986 6 0 1 6 0 1 0.440
16,78
1988 9 0 0 ) 0 0

1988 3 0 0 3 0 0

1989 5 0 0 5 0 0

TOTAL DISCRETE
L ¥ELLS OR SAMPLES _ 913 0] 28§ 1323 o] 51 ] 0.040-22.000

1985 2 0 0 2 "} 0
TOTAL DISCRETE

!E L,L§ OR_SAMPLES - 2 0l 0 2 0 0
{ memriou AR 1988 6 of o 6 o] o

1988 10 0 0 10 0 0

1989 13 0 1 13 0 1 0.200

7-1IA-210



PESTICIDE SAMPLING IN THE STATE OF IOMA

(METRIBU2IN)

1" 0 0 11 0 0

2 0 1 2 0 1 1.100
4 0 2 ® 0 5 ] 0.900-3.700
7 0 0 7 0 0

7 0 1 7 0 1 0.080
4 0 0 4 0 0

7 0 0 7 0 0

4 0 0 6 Q 0

3 0 0 3 0 0

14 0 0 1 0 0

5 0 0 5 0 0

1 0 0 1 0 0

7 0 2 7 0 2 ] 0.020-0.070
7 0 0 7 0 0
10 0 1 13 0 2 | 0.440-0.750
12 0 1 14 0 1 : 0.120
4 0 0 4 0 0

6 0 0 6 0 0

7-IA~211



PESTICIDE SAMPLING IN THE STATE OF [OWA

(METRIBU2IN)
1984 6 0 0 6 0 0
1985 4 0 ) 4 0 0
3,5
1986 15 0 0 17 0 0
14,5
6,7,8
1988 3 0 1 6 0 1 0.720
1983 16 0 0 17 0 0
13,5
1984 6 0 0 6 a 0
1988 10 0 0 10 0 D
1984 1 0 0 1 0 0
1988 8 0 0 8 0 0
1988 3 0 1 6 0 1 0.020
1988 2 0 0 2 0 0
1989 " o 1 1" 0 1 0.120
1988 4 0 0 4 0 0
1988 5 o 0 5 0 )
1984 4 0 0 4 0 0
1985 1 0 0 1 0 0
1986 2 0 0 2 ] 0

7-Ia-212



PESTICIDE SAMPLING IN THE STATE OF IOWA

(METRIBUZIN)

1989 12 0 1 12 0 1 0.060

1988 1 0 0 1 0 0

1989 é 0 0 é 0 0

1988 6 0 0 6 0 0

1984 3 0 0 3 0 0

1986 1 0 0 1 0 0

1988 1 0 0 1 0 0

1989 11 0 0 " 0 0

1988 1 0 0 1 0 0

1989 2 0 0 2 0 0

1983 39 0 2 40 0 2 | 0.090-0.150

FRANKLIN

2 0 0 2 0 0
5 0 o 5 0 ]
15 0 0 15 0 0
4 0 0 4 0 0

7-IA-213



PESTICIDE SAMPLING IN THE STATE OF IOWA

(METRIGUZIN)

5 0 0 H 0 0
S a Q 5 a 0
5 0 0 5 0 0
é 0 0 é 0 0
6 0 0 [ 0 0
6 0 0 é 0 0
5 0 0 5 o 0
é 0 0 é 0 0
2 0 0 2 0 0
4 0 0 4 ] 0
3 ] 0 3 0 0
4 0 0 4 0 0
29 0 0 o7 0 0

101 0 5 172 0 10 | 0.100-8.100
2 0 0 2 0 0
1 0 0 1 0 0
6 0 0 é 0 0
7 0 0 7 o 0

7-IA~214



PESTICIDE SAMPLING IN THE STATE OF IOWA

(METRIBUZIN)
7
12
1989 6 0 0 4 0 0
6
1988 1 0 0 1 0 0
9
1
1988 7 ) 0 7 0 0
9
1988 4 0 0 4 0 0
7
1988 10 0 0 10 0 0
7
10
1988 }) 0 0 12 0 0
16,11
1 1988 13 0 0 13 0 0
6
1988 6 0 1 6 0 1 0.430
&
1988 3 0 0 3 0 0
7
1984 1 0 0 1 0 0
6
1985 5 0 0 5 0 0
7
1986 8 0 0 8 0 0
5
47,8
1988 5 0 0 5 0 0
6.8
1988 1 0 0 1 0 0
9
1989 7 0 0 7 0 0
1
1988 1 0 0 1 0 0
10
1989 6 0 0 6 o 0
&
1988 1 0 0 1 0 0
{10

7-IA-215



PESTICIDE SAMPLING IN THE STATE OF [OWA

(METRIBUZIN)
1988 6 0 0 6 0 0
1985 1 °o| o0 ! i
1986 5 0| o 5 L
-R-}
1987 % 0 ol 1 0 0
6,7,9
1988 4 0 0 4 0 °
""" 1983 43 0 " 45 0 12 | 0.170-4.350
)45
18,9
0,12
1984 1 o 0 ! 0 9
1986 1 o} o ! 01 0
1989 7 0 0 7 0 0
1988 5 0 0 5 0 0
1988 3 0 0 3 0 °
1986 1 ol o ! L
1987 9 o o 9 0 0
5.7
1988 3 0 0 3 0 0
1984 5 o o 5 ° °
1983 10 0| o 10 o1 0
.5
1985 3 o] o 4 o) 0

7-IA-216



PESTICIDE SAMPLING IN THE STATE OF IOWA

(METRIBUZIN) 0.170-0.300
5 0 -]
1 0 1
12 0 12
3 0 3
2 0 2
1 0 1
4 0 4 0.110-0.300
1 0 1 1.000
1 o 1 0.700
16 0 16
) 0 5
9 0 9
2 0 2
4 0 4
n 0 1"
1 0 1
2 0 2
8 0 ?

7~-1IA-217




PESTICIDE SAMPLING [N THE STATE OF IOWA

(METRIBUZIN) POTTAUATTANIE 19 0 0 19 0 0
3 0 0 3 0 0
% 0 1 2 0 1 | 0.020
4 0 0 4 0 0
4 0 0 4 0 0
2 0 0 2 0 0
1 0 0 1 0 0
3 0 0 3 0 0
10 0 o 10 0 0
5 0 0 5 0 0
6 0 0 6 0 0
3 0 1 3 0 1 0.250
4 0 3 5 0 3 | 0.400-1.100
2 0 0 2 0 0
10 0 0 10 0 0
7 0 0 7 0 0
3 0 0 5 0 0
9 0 0 9 0 0
4 0 0 4 0 0

7-IA-218



PESTICIDE SAMPLING IN THE STATE OF IOMWA

(METRIBUZIN)
4 o o 5 0
9 of o 9 0
17 of| o 17 0
8 o| o 8 0
3 o] o 3 0
8 o] 1 8 1 0.064
5 o] o 5 0
1 ol o 1 0
3 o] o 3 0
2 o] o 2 0
9 o o 9 0
10 ol o 10 0
6 o o 6 0
5 o] o 9 0
3 o] o 3 0
5 o| o 5 0
101AL DISCRETE
UELLS QR SlHFLES — 913 0 27 1321 57 | 0.020-8.100
1 | o] o 1 0

7-IAa-219




PESTICIDE SAMPLING IN THE STATE OF I1OWA

> (NETHYLEWE CHLORIDE)

TOTAL DISCRETE
| VELLS DR SAMPLES R _ 2 0 0 2 0] o

H10n,E1

1988 10 ] 0 10 0 0

1989 13 0 0 13 0 0
1,2

1983 S 0 0 5 0 0

1988 9 0 0 9 0 0

1989 1 ] 0 1 0 0
2.5

1988 7 Y 0 7 0 0

1988 7 0 0 I4 0 0

1988 4 0 0 4 0 0

1989 7 ] 0 T 0 0

1987 12 0 0 14 0 0
6,7
1988 5 0 0 H) 0 0

1989 7 0 0 7 0 0

1988 7 0 0 7 0 0

7-IA-220



PESTICIDE SAMPLING IN THE STATE OF IOMA

> (PARATHION,ETKYL) 0 4 0 0
1988 6 0 0 é 0 0
1988 o 0 0 4 0 0
1988 6 0 0 6 0 0
1988 10 0 0 10 0 0
1988 8 0 0 8 0 0
1988 6 0 0 (] 0 0
1988 2 0 0 2 0 0
1989 " 0 0 1 0 0
1988 4 0 0 4 0 0
1988 5 0 0 5 0 0
1988 1 0 0 1 0 0
1989 12 0 0 12 0 0
1988 1 0 0 1 0 0
1989 6 0 0 6 0 0
1588 ] 0 0 6 0 0
1988 1 0 0 1 0 0
1989 1" 0 0 1" 0 0
1988 1 0 0 1 0 0
1989 2 0 0 2 0 0

7-IA-221



PESTICIDE SAMPLIRG IN THE STATE OF IOWA

B (PARATHION,ETHYL)
an
1988 7 0 0 7 0 0
18
1 1989 3 0 0 ‘ 0 0
3t
1987 12 0 0 12 0 0
3,5
{e.7
1 1088 ¢ 0 0 ‘ 0 0
16
1988 7 0 0 7 0 0
6
10
1988 5 0 0 5 0 0
10
1988 5 0 0 5 0 0
9
1988 5 0 0 5 0 0
47
{ 1988 6 0 0 6 0 0
5
1989 6 0 0 6 0 0
3
1988 5 0 0 5 0 0
6
1588 5 0 ) 5 0 0
B ‘
,,,,, 1 1989 6 0 0 6 0 0
‘ 1
1988 3 0 0 4 0 0
6
1988 4 0 0 3 0 ]
4
1988 1 0 0 1 0 0
9
1989 6 0 0 6 0 0
: 5
1 1988 7 ) 0 7 0 0
5
1988 15 0 0 15 0 0
7
12

7-IA-222



PESTICIDE SAMPLING IN THE STATE OF JOWA

> (PARATHION, ETHYL) 4 0 0
1 0 0 1 0 0
7 0 0 7 0 0
4 0 0 4 0 0
10 0 0 10 0 0
12 0 0 12 0 0
13 ] 0 13 0 0
6 0 0 6 0 0
3 0 0 3 v 0
5 0 0 5 ] 0
1 0 0 1 0 0
7 0 0 7 0 0
1 0 0 1 0 0
6 0 0 é 0 0
1 0 0 1 0 0
" 0 0 1 0 0
6 0 0 [ 0 0
1" 0 0 12 0 0
4 0 0 4 0 0

T-IA-223




PESTICIDE SAMPLING IN THE STATE OF IOWA

> (Pm*ruldu,smu)
5 0 0 5 0 0
2 0 0 2 0 0
9 0 0 9 0 0
3 0 v} 3 0 0
10 0 0 10 0 0
5 ] 0 5 0 0
3 0 0 3 0 0
4 0 0 4 0 0
5 0 0 5 0 0
9 0 0 9 0 0
4 0 0 4 0 0
1" 0 0 11 0 0
1 0 0 1 0 0
15 0 0 21 | 0 0
3 0 0 3 0 0
2 0 0 2 0 0
4 0 0 4 0 0 ~
4 0 0 4 0 0

7-1IA-224



PESTICIDE SAMPLING IN THE STATE OF I1OWA

» (PARATHION,ETHYL)

10

10

17

TOTAL DISCRETE
WELLS OR SAMPLES

3 0
10 0
6 0
10 0
7 0
9 0
4 0
3 0
4 0
9 0
17 0
8 0
3 0
8 0
5 0
¢ 0
9 0
3 v}
5 0
704 0

752

7-IA-225




PESTICIDE SAMPLING IN THE STATE OF IOWA

} pasaThion meTint
1985 8 ol o 1" o| o
1985 2 o] o 2 o| o
1985 3 o| o ‘ o| o
1985 9 o o 9 o o
15
TOTAL DISCRETE
| MELLS OR SAMPLES 2% | ol o 2 ol o
o e LR L M o 19& 6 0 0 6 0 0
1988 4 o o 4 0| o
1988 10 o| o 10 0| o
1988 5 0 0 5 0 0
1988 3 o o 3 o o
1989 8 o 1 8 o| 0.150
1989 13 o| o 13 o| o
1,2
1982 5 o| o 5 o| o
1984 2 o| o 2 o| o
1585 1 o| o 1 0| o
1984 2 o| o 2 o| o
1988 9 ol o 9 o o
1989 1" o o " ol o
{25
1985 2 o| o 2 o| o

7-IA-226



PESTICIDE SAMPLING IN THE STATE OF I0MWA

P (PENDIMETHALIN)
7 0 0 7 0 0
4 0 0 4 Q 0
7 0 0 7 0 0
3 0 0 3 0 0
2 0 0 2 0 0
13 0 0 15 0 0
5 Q 0 5 0 0
1 0 0 1 0 0
7 0 0 T 0 0
7 0 0 7 0 0
8 0 0 8 0 0
4 0 0 4 0 0
é 0 0 6 0 0
4 0 0 4 0 0
2 0 0 2 0 0
3 0 0 3 0 0
1 0 0 1 0 0
é 0 0 -] 1) 0
10 0 0 10 0 0

7-IA-227



PESTICIDE SAMPLING IN THE STATE OF 1OMA

» (PENDIMETHALIN)

1989 1" 0 2 1" 0 2 | 0.020-0.060

1984 [ 0 0 4 0 0

1985 1 0 0 1 1} 0

1986 1 0 0 1 0 0

1988 1 0 0 1 0 0

1989 12 0 1 12 0 1 0.900

1988 1 ] 0 1 0 0

1989 8 0 0 6 ] 0

1988 é 0 0 6 0 0

1984 3 0 0 3 0 0

1986 1. 0 0 1 0 0

1988 1 0 0 1 0 0

1989 1 0 0 1 0 0

1988 1 0 0 1 0 0

7-IA-228



PESTICIDE SAMPLING IN THE STATE OF IOWA

P (PENDIMETHALIN)
11
1988 8 0 o 8 0 o
&L
1988 7 0 0 4 0 0
8
1989 4 0 0 4 0 0
1
1987 15 0 0 15 () 0
3,5
6,7.8.9
1988 4 0 0 4 0 0
3
11988 7 0 0 7 0 0
e
{10
1988 5 0 0 5 0 0
‘110
:} 1988 5 0 0 5 0 0
119
11988 5 0 0 5 0 0
17
1988 é 0 0 6 0 0
5
1 1989 6 0 0 6 0 0
"""" 1988 6 0 0 & 0 0
{ 1988 5 0 0 5 0 0
8
1989 6 0 0 6 0 0
1
1688 3 0 0 3 0 0
6
4 1988 4 0 0 4 0 0
4
1084 1 0 0 2 0 0
s
19
11986 1 0 0 1 0 0
e

7-IA-229



PESTICIDE SAMPLING IN THE STATE OF IOWA

> (PENDIMETHALIN)

1988 15 0 0 15 0 0

1988 1" 0 0 " 0 0

1988 10 0 0 10 0 0

1988 1 0 0 12 0 0

1988 13 0 0 13 0 0

1988 b 0 0 5 0 0

1988 1 0 0 1 0 0

1989 7 0 0 7 0 0

1988 1 0 0 t 0 0

1989 6 0 0 6 0 0

1988 1 0 0 1 0 0

7-IA-230




PESTICIDE SAMPLING IN THE STATE OF IOWA

P (PENDIMNETHALIN)

15

10

0.040

6 0
1 0
1% 0
4 0
1 0
1 0
7 0
5 0
3 0
1 0
9 0
3 0
4 0
10 0
3 0
5 0
3 0
1 0

7-IA-231




PESTICIDE SAMPLING IN THE STATE OF 10WA

> (PENDIRETHALIN)

n

25

24

0.030

]

4 0
1 0
1 0
5 0
9 0
4 0
1" 0
1 0
2 0
19 0
3 0
24 0
4 0
4 0
1 0
1 0
3 0
10 0

10

7-IA-232




PESTICIDE SAMPLING IN THE STATE OF J1OMA

> (PENDIMETHALIN}
6,89
1988 6 0 0 6 o a
1984 3 0 0 3 0 0
16,9
1985 2 ] 0 2 0 0
1988 10 0 0 10 0 Q
1938 7 0 0 7 0 0
1988 9 0 1 9 0 1 0.020
______ 1989 4 0 2 4 0 2 | 0.020-0.070
1989 3 0 1 3 0 1 0.020
1988 A 0 0 4 0 0
1988 9 ) 0 9 0 0
110,11
1988 17 0 0 17 0 0
1988 8 0 1 8 0 1 0.120
1988 3 0 0 3 0 0
1988 8 0 0 8 0 0
1988 5 0 0 5 0 0
1984 1 0 0 1 0 0
1985 2 0 0 3 0 0
1988 ? 0 0 9 0 0

7-IA-233



PESTICIDE SAMPLING IN THE STATE OF IOWA

> (PENDIMETHALIN)
9 6 0 9 0 0
3 0 0 3 0 0
5 0 0 5 0 0
TOTAL DISCRETE
| WELLS OR SAMPLES _ 776 0l 12 847 ol 12 ] 0.020-0.900
> PuORA | 1988 6 0 0 6 0 0
6
1988 4 0 0 4 0 0
12
1988 10 0 0 10 0 0
8
1988 5 0 0 5 0 0
9
1988 3 0 0 3 0 0
6
1989 8 0 0 8 0 0
4
1989 13 0 0 13 0 0
1,2
1988 5 0 0 5 0 0
5
1984 2 0 0 2 0 0
7
1985 1 0 0 2 0 0
1
1986 2 0 0 2 o 0
6
1988 9 0 0 9 0 0
8 .
1989 11 0 0 1 0 0
2.5
1985 2 0 0 2 0 0
5
1986 4 0 0 8 0 0
4,5
Ha'7

7-IA-234



PESTICIDE SAMPLING IN THE STATE OF IOWA

> (PHORATE)

1987 13 0 0 13 0 0

7-IA-235



PESTICIDE SAMPLING IN THE STATE OF I0WA

» (PHCRATE)

1989 N 0 0 N 0 0

1984 4 0 0 [ 0 0

1985 1 o O 1 v} 0

1988 1 0 0 1 0 0

1989 12 0 0 12 0 0

1988 1 0 0 1 0 0

1989 6 0 0 6 - 0 0.

1988 6 0 0 é 0 0

1984 3 0 Y 3 0 0

1986 1 0 0 1 0 0

1988 1 0 ] 1 0 0

1989 11 0 0 N 0 0

7-TIA-236



PESTICIDE SAMPLING IN THE STATE OF I10MA

> (PHORATE) 0 0
1989 2 0 0 2 0 0
1988 8 0 0 8 0 0
1988 T 0 0 7 0 0
1989 4 0 0 [ 0 0
1985 2 0 0 2 0 0
19856 5 0 ¢ 5 0 0
1987 15 0 0 15 0 0

6,7,8,9
1988 4 0 0 4 0 0
1988 7 0 0 7 0 0
1988 5 0 0 5 0 0
1988 5 0 0 5 0 0
1988 5 0 0 5 0 0
1988 é 0 0 é 0 0
1989 6 0 0 6 0 0
1988 5 0 0 5 0 0
1988 5 0 ] S 0 0
1989 6 0 0 6 0 0
1988 4 0 0 4 0 0
1986 2 0 0 2 0 0

7-1A-237




PESTICIDE SAMPLING IN THE STATE OF IOWA

> (PHORATE) 1988 4 0 0 4 0 0
1984 1 0 0 2 0 0
1986 1 0 0 1 0 0
1988 1 0 0 1 0 0
1989 6 0 0 6 0 0
1988 7 0 0 7 0 0
1988 15 0 0 15 0 0

117
1989 ‘ 0 0 4 0 0
1988 1 0 0 11 0 0
A1
1 1988 7 0 0 7 0 0
1988 4 0 0 4 0 0
1988 10 0 0 10 0 0
0
1988 12 0 0 12 0 0
10, 11
1988 13 0 0 13 0 0
1988 6 0 0 6 0 0
1988 3 0 0 3 0 0
1988 5 0 0 5 0 0
8
1988 1 0 0 1 0 0
1989 7 0 0 7 0 0

7-IA-238



PESTICIDE SAMPLING IN THE STATE OF 10MA

> (PHORATE)

14

10

6 0
1 0
1 0
6 0
1 0
3 0
14 0
2 0
1 0
1 0
7 0
5 0
2 0
9 0
3 0
4 0
10 0
3 0

7-1IA-239




PESTICIDE SAMPLING IN THE STATE OF 10MWA

: vesncme

P (PHORATE)

1 1989 4 0 0 ‘ 0 0
11
| 1088 " 0 0 1 0 0
19
12
1989 1 0 0 1 0 0

- pOTTAUATIANIE | 1985 2 0 0 2 0 0

1987 19 0 0 19 0 0

1989 24 0 0 24 0 0

7-IA-240



PESTICIDE SAMPLING IN THE STATE OF IOMA

» (PHORATE)

7~1IA-241




PESTICIDE SAMPLING IN THE STATE OF I10WA

P (PHORATE)

TOTAL DISCRETE

Jweusor sawpes L 788 0 0 B79 ol o
1988 4 0 0 4 0 0
1988 10 0 0 10 0 0
1988 5 0 o s 0 0
1988 3 0 0 3 0 0
1989 8 0 0 8 0 0
1989 13 _7 0 0 13 0 0
1988 5 0 0 5 0 0
1988 9 0 0 9 0 0
1989 1 0 0 1 0 0

7~IA-242



PESTICIDE SAMPLING IN TKE STATE OF JOWA

(PICLORAM)

1988 4 0 0 4 0 0

1989 7 0 ¢ 7 0 0

1988 5 0 0 5 0 0

1989 7 0 0 7 0 0

1988 7 0 0 7 0 0

1989 4 0 0 4 0 0

1988 -} 0 0 6 0 0

1988 4 0 0 4 0 0

1988 6 0 0 é 0 0

1988 10 0 0 10 0 0

1988 8 0 1 8 0 1 0.100

1988 6 0 0 6 0 0

1988 2 0 0 2 0 0

1989 " 0 0 n 0 0

1988 4 0 0 4 0 0

1988 5 0 1 5 0 1 2.000

1988 1 0 0 1 0 0

1989 12 0 0 12 o 0

7-IA-243



PESTICIDE SAMPLING IN THE STATE OF 10MA

(PICLORAM)
1989 6 0 0 6 0 0
1988 6 0 0 6 0 0
1988 1 0 0 1 0 0
1989 n 0 0 1 0 0
1988 1 0 0 1 o 0
1989 2 0 0 2 0 0
1988 & 0 0 8 0 0
1988 7 0 0 7 0 0
1989 4 0 0 4 0 0
1988 4 0 0 4 0 )
1988 7 0 0 7 0 0
1988 5 0 0 S 0 0
1588 "5 0 ] 5 0 0
1988 5 0 0 5 0 0
1988 6 0 0 6 0 0
1989 6 0 Q é 0 Q
1988 6 0 0 6 0 0
1988 5 0 0 5 g 0
1989 6 0 0 6 0 0

7-1IA-244



PESTICIDE SAMPLING IN THE STATE OF IOWA

| esticio

(PICLORAM)

15

1"

12

0.100

4 0
1 ]
6 0
7 0
15 Q
4 0
1" 0
7 0
4 0
9 0
12 0
13 0
6 0
3 0
5 0
1 0
7 0
1 0

7-IA-245




PESTICIDE SAMPLING IN THE STATE OF IOWA

sesTrcioe
(PICLORAM)

1 0 0 ! o ’

1 o 0 A °

6 0 ° ¢ ° °

4 0 0 ¢ ° ¢

7 0 0 7 0 ¢

5 0 0 3 ° ‘

3 0 0 3 o °

3 0 0 3 ‘ °

10 0 0 10 0 o

5 0 0 > 0 °

3 0 0 3 ° °

4 0 0 4 0 °

5 0 ° 3 ° ’

9 0 0 9 0 °

“ oy o0 ‘ i

" 0 0 11 0 0

§ 1 0 0 1 0 o

7 B L
- otiATIE 1988 3| o) o e

7-IA-246



PESTICIDE SAMPLING IN THE STATE OF IOMA

(PICLORAM)

10

10

12

0.260

4 0
4 0
1 0
3 0
10 0
5 0
10 0
7 Q
8 0
4 0
3 0
& 0
9 0
12 0
8 0
3 0
8 0
5 0
9 0

7-IA-247




PESTICIOE SAMPLING IN THE STATE OF 10WA

(PICLORAM)
| 1088 3 0 0 3 0 0
18
1089 5 o 0 5 0 0
B b
TOTAL DISCRETE
LNELLS OR SAMPLES 678 0 4 678 0 4 ] 0.100-2.000
6 0 0 6 0 0
‘ 0 0 3 0 0
10 0 0 10 0 0
5 0 0 5 0 0
3 0 0 3 0 0
8 0 0 8 0 0
13 0 0 13 0 0
5 0 0 5 0 0
9 0 0 9 0 0
1" 0 0 1 0 0
7 0 0 oy 0 0
7 0 0 7 0 0
4 0 0 4 0 0
7 0 0 7 0 0
1 0 0 1 0 0
13 0 0 13 0 0

7-IA-248



PESTICIDE SAMPLING IN THE STATE OF IOWA

(PROPACHLOR)
7
1989 7 0 0 7 0 0
4
1988 7 o| o 7 0o 0
8
1989 & 0 0 4 0 0
3
1988 6 0 0 6 ° 0
4
1988 4 o| 0 4 oy 0
5
1988 6 ot o 6 ° 0
8
1988 10 0 0 10 0 0
8
1 1988 8 °o| o 8 o, 0
12
10
1988 2 0 o 2 ol o
10
1989 11 0 0 1" 0 0
3
1988 4 0| o0 4 0y 0
5
1988 5 o o 5 N
5
1988 1 aj o 1 o1 ©
9
1989 12 0 0 12 0 °
&
1983 1 o| o ! o
8
1989 6 o o 6 °of °
s
1988 6 of o 6 L
8
“pusuage ] 10m 1] oo o N
18

7-IA-249



PESTICIDE SAMPLING IN THE STATE QF IOWA

(PROPACHLOR)
1 0 0 1 0 0
2 1] o 2 0 0
8 0 0 8 0 0
7 0 0 7 0 0
4 0 0 4 0 0
15 0 0 15 0 0
4 0 0 4 0 0
7 0 ] 7 0 0
5 0 0 5 0 0
5 0 0 5 o 0
5 0 0 S 0 0
é 0 0 6 0 0
é 0 0 6 0 0
6 0 0 6 0 0
5 0 0 5 0 0
6 0 0 [ 0 0
4 0 0 4 0 0
4 0 0 4 0 ]
1 0 0 1 0 0

7-IA-250




PESTICIDE SAMPLING [N THE STATE OF IOWA

(PROPACHLOR)

7 0 0 7 0 0
15 0 0 15 o| o
4 0 0 4 0 0
1" 0 0 1 0 0
7 0 0 7 0 0
4 0 0 4 0 0
10 0 0 10 0 0
12 0 0 12 0 0
13 0 0 13 0 0
.3 0 0 6 0 1}
3 0 0 3 0 0
5 0 0 5 0 0
1 1] 0 1 0 0 i
7 0 0 7 0 0

""" 1 0 0 1 0 0
6 0 0 6 0 0
1 0 0 1 0 0
1 0 0 1 0 0

7-IA-251



PESTICIDE SAMPLING IN THE STATE OF 10WA

{PROPACHLOR)
2 0 0 2 0 0
14 0 0 1% . 0 0
4 0 0 4 0 0
7 0 0 7 0 0
S 0 0 5 0 0
3 0 0 3 0 0
1 0 0 1 0 0
9 0 0 9 0 0
3 0 0 3 0 0
10 0 0 10 0 0
5 0 0 S 0 0
3 0 0 3 0 0
1 Q 0 1 0 0
4 0 0 4 0 0
5 0 0 5 9 0
9 0 0 ® 0 0
4 0 0 4 0 0
1 0 0 1 0 0

7-IA-252



PESTICIDE SAMPLING IN THE STATE OF I10MWA

Pe.sm:me
(PROPACHLOR) 1989 1 0 0 1 0 0
1986 7 0 0 7 0 0
1987 19 0 0 19 0 0
2,5
7
1988 3 0 0 3 0 0
1989 2 0 0 2% 0 0
1988 4 0 0 4 0 0
1988 I 0 0 4 0 0
1988 1 0 0 1 0 0
1989 3 0 0 3 0 0
1989 10 0 0 10 0 0
1988 6 0 0 6 0 0
1988 10 0 0 10 0 0
1988 7 0 0 7 0 0
1988 9 0 1 9 0 1 0.280
1989 4 0 0 4 0 0
1989 3 0 0 3 0 0
1988 4 0 0 4 0 0
1 1988 ® 0 0 9 0 0
110,11
4 1988 17 0 0 17 0 0
1988 8 0 0 8 0 0

7-IA-253




PESTICIDE SAMPLING IN THE STATE OF JOWA

(PROPACHLOR)
1988 8 8 1 0.020
1988 5 5 0
1988 ¢ ° 0
1988 9 9 0
1988 3 3 0
1989 5 5 g
TOTAL DISCRETE
| WELLS OR SAMPLES 724 768 3} 0.020-0.280
{ swaznie 1 1 1 0.980
TOTAL DISCRETE
1 1 1 0.980
2 3 2 | 1.300-1.400
1986 4 8 0
14,5
6,7
1984 1 1 0
1987 13 13 0
1,5
6,7
1985 8 1" 0
1986 3 4 0
4,5
6,7
1985 2 2 g
1986 1 5 0
6.7
1987 15 15 0
3,5
6.7.8.9

7-IA-254



PESTICIOE SAMPLING IN THE STATE OF IOWA

‘¥ wmszn oF | ms
4 postyive (g
| SANPLES - -
» (SULPROFOS)

1 0 ) 1 0 0

16 0 0 15 0 0

1 0 0 1 0 0

9 ) 0 9 0 0

3 0 0 ¢ 0 0

1 0 0 5 0 0

1 0 0 1 ) 0

2 0 0 2 0 0

19 0 0 19 0 0

9 0 0 $ 0 0

4 0 0 4 0 0

TOTAL DISCRETE
WELLS OR_SAMPLES N 59 0 1 137 0 2 | 1.300-1.400

 ERBUFOS " X 6 0 0 6 0 0
4 0 0 4 0 0

10 0 0 10 0 0

5 0 0 5 0 0

3 0 0 3 0 0

7-IA-255



PESTICIDE SAMPLING IN THE STATE OF IOWA

(TERBUFOS) 0
13 0 0 13 0 0
5 0 0 5 0 0
2 0 0 2 0 0
1 0 0 2 0 0
2 0 0 2 0 0
4 0 0 4 0 0
1 0 0 1 0 0
2 1 1 3 2 1 | 0.300-12.000
4 0 0 9 0 0
7 0 0 7 0 0
7 0 0 7 0 0
4 0 Q 4 0 0
7 0 0 7 0 0
3 0 0 3 0 0
2 0 0 2 0 0
13 0 0 13 0 0
] ¢ 0 5 0 0
1 0 0 1 0 0

7-IA-256



PESTICIDE SAMPLING IN THE STATE OF IOWA

(TERBUFOS)
7 0 7
8 1 1" 11.000
4 0 8
4 0 4
6 0 6
4 0 4
2 0 2
3 1 3 1,200
4 ¢ 7
é 0 é
10 0 10
i 0 1
8 1 8
6 0 [
2 0 2
1 0 1
4 0 4
5 0 )
4 0 4

7-IA-257




PESTICIDE SAMPLING IN THE STATE OF IOWA |

(TERBUFOS)
1986 1 0 0 1 0 0
1988 1 0 0 1 0 0
1989 12 0 0 12 0 0
1988 1 0 0 1 0 0
1989 6 0 0 6 0 0
1988 6 0 0 6. 0 0
1984 3 0 0 3 0 0
1986 1 0 0 1 0 0
1088 1 0 0 1 0 0
1989 " 0 0 n 0 0
1988 1 0 0 1 0 0
1989 2 0 0 2 0 0
1988 8 0 0 8 0 0
1988 7 0 0 7 0 0
1989 4 0 0 4 0 0
1986 5 0 0 5 0 0
1987 15 0 0 15 0 0

6,7.8,9
1988 4 0 0 4 0 0
1988 7 0 0 7 0 0

7-IA-258



PESTICIDE SAMPLING IN THE STATE OF IOWA

Presmicios

(TERBUFOS)

15

5 0
S 0
6 0
é 0
5 0
5 0
6 0
4 0
2 0
4 0
1 0
1 0
1 0
6 0
7 0
15 0
4 0
1 0

1

7-1IA=259




PESTICIDE SAMPLING IN THE STATE OF IOMA

(TERBUFOS)

& 0 0 4 0 0
10 0 0 10 0 0
12 0 0 12 0 0
13 0 9 13 0 0

6 0 0 6 0 0

3 0 0 3 0 0

5 0 0 5 0 0

1 0 0 1 0 0

7 0 0 4 0 0

1 0 0 1 0 0

é 0 0 6 0 0

1 0 0 1 0 0
N 0 0 .n 0 0
§ 0 0 6 0 0

3 0 0 3 0 0
14 0 0 14 0 0

4 0 0 & 0 0

1 0 0 1 0 0

7-IA-260



PESTICIDE SAMPLING IN THE STATE OF IOMWA

{TERBUFOS)} o 0 1 0 4]
16
1989 7 o o ? o] o
1
1988 5 o| o 5 o o
10
1988 2 of o 2 0| o
7
1987 9 o| o 9 0 0
5
6,7
1988 3 o] o 3 0 0
9
1984 4 o o 4 0 0
7
10
1988 10 of o 10 of o
45
1985 3 1 0 4 2| o] 4.800-5.900
1986 1 o o 7 o o
4
6.7
1989 5 o| o 5 6| o
3
1988 3 o o 3 0 0
6
1986 2 o| o 2 o| o
6.8
1987 1 o| o 1 0 0
3
‘1 1988 ‘ 0 0 4 0 0
e
1983 1 o| o 1 ol o
5
1984 1 0 o] 1 0 0
5
1989 5 o] o 5 o| o
1
1988 9 o| o 9 0| o
6
111

7-IA-261



PESTICIDE SAMPLING IN THE STATE OF TOWA

(TERBUFOS)

19

24

10

10

1 0
1 0
3 0
19 0
3 0
24 0
4 0
4 0
1 0
1 0
3 0
10 0
4 0
6 0
3 0
2 0
10 0
7 0

7-TA-262




PESTICIDE SAMPLING IN THE STATE OF IOWA

(TERBUFOS)

1988 17 0 0 1?7 0 0

1988 5 0 0 5 0 0

TMERNESHIEX ] 1984 1 o ] 1 0 0

1985 2 0 a 3 0 0

1588 9 0 0 9 0 0

“HOODBLRY- - | 1985 9 2| o 9 2| o] 1.700-2.100

1984 4 0 0 4 0 0

1988 9 0 0 9 0 0

1988 3 0 0 3 0 0

TOTAL DISCRETE
WELLS OR SAMPLES 787 -} 1 885 8 1] ¢.300-12.000

7-IA-263



PESTICIDE SAMPLING IN THE STATE OF IOWA

| sesricios

TOTAL DISCRETE

Juerisor sampies L 13 0 0 36 ol o
br!catonos‘nens - DUBUUE ST 1984 1 0 0 ' 0 0
TOTAL DISCRETE
lweiisomsaweies | 1 0 0 1 ol o
TOXAPHERE . 1984 2 o| o 2 o| o
1985 1 0 0 1 0 0
1986 2 0 0 2 0 0
6
1985 2 0 0 2 0 0
1986 ‘ 0 0 8 0 0
4,5
6,7
1984 3 0 0 3 0 0
6,8
112
1986 1 0 0 1 0 0
1986 1 0 0 1 0 0
1985 8 0 0 8 0 0

7=-IA-264



PESTICIDE SAMPLING IN THE STATE OF I1OWA

(TOXAPHKENE)
2 0 0 2 0 0
3 0 0 3 0 0
3 0 0 6 0 0
1 0 0 1 0 0
4 0 0 4 0 0
1 0 0 1 0 0
1 0 0 1 0 0
3 0 0 3 0 0
1 0 0 1 0 0
2 0 0 2 0 0
1 0 0 2 0 0
1 0 0 1 0 0
1 0 0 1 0 0
1 0 0 1 0 0
4 0 0 4 0 0
3 0 0 3 0 0
1 ] 0 5 0 0
1 0 0 1 0 0

7-IA-265




PESTICIDE SAMPLING IN THE STATE OF 10WA

(TOXAPHENE)
1 0 0 1 0 0
1 0 0 1 0 0
4 0 0 I'A 0 0
3 0 0 3 0 0
2 0 0 2 0 0
1 0 0 1 0 0
2 0 0 3 0 (]
9 0 0 9 0 0
‘ 0 0 4 0 0
TOTAL DISCRETE
| WELLS OR saMpLes ) ~ 22 : ° 6 —
m | 1988 6 0| 0 é of 0
1988 4 0 N 0 0
1988 10 0 0 10 0 0
1988 5 0 0 5 0 0
1988 3 0 0 3 0 0
1984 1 0] o0 ! o] °
1989 8 0 0 8 0 0
1989 13 0 0 13 0 0

7-IA-266




PESTICICE SAMPLING IN THE STATE OF IOWA

(TRIFLURALEIN)

n

14

0.040

2 0
2 0
3 0
9 0
1" 0
2 0
4 0
7 0
7 0
4 0
I4 0
4 0
3 0
14 0
) 0
1 0
7 0
7 0

7-IA-267,




PESTICIDE SAMPLING IN THE STATE OF IOWA

(TRIFLURALIN)

10

1986 1 0 0 13 0 0
14,5

16.7.8

1989 4 0 0 ‘ 0 0

: c«tcnsm 1988 6 0 0 6 0 0

$ 0 0 4 0 0

6 0 0 6 0 0

4 0 0 4 0 0

1% 0 0 16 0 0

6 0 0 6 0 0

10 0 0 10 0 0

1 0 0 1 0 0

8 0 0 8 0 0

6 0 0 6 0 0

2 0 0 2 0 0

1 0 0 1 0 0

4 0 0 ‘ 0 0

5 0 0 5 0 0

4 0 0 4 0 0

1 0 0 1 0 0

7-IA-268



PESTICIDE-

SAMPLING IN THE STATE OF I0WA

CTRIFLURAL 1K)

1

15

1 0
12 0
1 0
6 0
6 ]
3 ]
1 0
1 0
1" 0
1 0
2 0
g 0
7 0
4 0
2 0
5 0
15 0
4 0
7 0

7-IA-269




PESTICIDE SAMPLING IN THE STATE OF ICWA

(TRIFLURALIN}

5 0 0 5 0 0

5 0 0 5 0 0

é 0 0 6 0 0
6 0 0 é 0 0
é 0 0 [ 0 0

5 ) 0 5 0 0
-] 0 0 6 0 0

2 0 0 2 0 0

4 0 0 4 0 0

3 0 0 3 0 0

4 0 0 4 0 0
29 0 0 47 0 0
100 0 0 178 Y 0
2 0 0 2 0 0

1 0 0 1 0 0

é 0 0 6 0 0
7 0 0 7 0 0
15 0 0 15 0 0

7-IA-270



PESTICIDE SAMPLING IN THE STATE OF 10WA

(TRIFLURALINY)

1988 1" 0 0 1" 0 0

11
1088 7 0 0 7 0 )
1988 A 0 0 4 0 0
1988 10 0 0 10 0 0
1988 12 0 0 12 ) )

10,11

1988 13 0 0 13 0 0
1988 6 0 0 ¢ 0 ]
1988 3 0 0 3 ) 0
1984 1 0 0 1 0 0
1985 5 0 0 5 0 0
{ 1986 8 0 0 8 0 0

7.8
1988 5 0 0 5 0 )

6,8
1988 1 0 0 7 0 o
1989 7 0 0 7 0 0
1988 1 o 0 1 0 0
1989 6 0 0 6 0 0
1988 | 0 ] 1 0 0
1980 1 0 ) 11 il 0

7-IA-271



PESTICIDE SAMPLING IN THE STATE OF IOWA

- PESTICIDE
CTRIFLURALIN)
1985 1 0 0 1 0 0
1986 s 0 0 5 0 0
1987 1% 0 0 1% 0 0
6,79
1988 4 0 0 4 0 0
1984 1 0 0 1 0 0
1986 1 0 0 1 0 0
1989 7 0 0 7 0 0
1988 5 0 0 S 0 0
1988 3 0 0 3 0 0
1986 1 0 0 1 0 0
1987 9 0 0 9 0 0
1988 3 0 0 3 0 0
1984 5 0 0 5 0 0
1988 10 0 0 10 0 0
1985 3 0 0 3 0 0
1986 1 0 0 5 0 0
1989 5 0 0 5 0 0
1985 1 0 Q 1 0 0

7-1A~272



PESTICIDE SAMPLING IN THE STATE OF [OWA

(TRIFLURALIN)

3 1 3 14.890
2 0 2

1 0 1

4 0 4

1 0 1 0.200
1 0 1
16 1 16

5 0 H)

9 0 9

2 0 2

& 0 4

11 0 1"

1 0 1

2 0 2

8 0 9

19 0 19

3 0 3

7-IA-273




PESTICIDE SAMPLING IN THE STATE OF IOMWA

CTRIFLURALIN)
4 0 0 4 0 0
4 0 0 4 0 0
2 0 0 2 0 0
1 0 0 1 0 0
3 0 0 3 0 0
10 0 0 10 0 0
5 0 0 5 0 0
3 0 0 6 0 0
3 0 0 3 0 0
4 0 0 5 0 0
2 0 0 2 0 0
10 0 0 10 0 0
7 0 0 7 0 0
3 0 0 5 0 0
9 0 0 9 0 0
4 0 0 4 0 0
3 0 0 3 0 0
4 0 0 4 0 0

7-IA-274



PESTICIDE SAMPLING IN THE STATE OF IOWA

(TRIFLURALIN)
17 0 0 7
8 0 0 8
3 0 0 3
8 0 0 8
5 0 0 5
1 0 0 1
3 0 0 3
2 0 0 2
9 0 0 9
10 0 0 10
6 0 0 6
9 0 0 9
3 0 0 3
5 0 0 5
TOTAL DISCRETE
| wELLs or sawpLEs 883 1 30 1210 0.040-14.890
. TRIFLUR 1985 1 0 0 1
TOTAL DISCRETE
L WELLS OR SAMPLES 1 0 0 1
T 926 | 23 (193
WELLS OR SAMPLES

P NO MCL OR LIFETIME HEALTH ADV)SORY AVAILABLE.

7-IA-275
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STATE OF IOWA
VELLS BY COUNTY

.- LONTAMIRATION
A (RUMBER:Of WELLE)

24

_TYPES OF VELLS

16

1

21

15

1

12

13

suthrie
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Houard

_Humbolt
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7-IA-278



STATE OF 10MA
UELLS BY COUNTY

13

16

"

7

1
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Y
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STATE OF 10uA
MELLS BY COUNTY

MELLE/SAMPLES -

. "
NFU = Known or Suspected Normal Field Use
PS = Known or Suspected Point Source
UNK = Unknown

7-IA-280



Well Sampling by County

(Total Number of Wells with Pesticide Detections / Total Number of Wells Sampled)

R A

Kansas

Total Wells Sampled

ODHNKEN

per County

> 1ees

S@1 to 1038

181 to 523

S1 10 192

1 to 54
Ne wells sampled

Pesticides Detected

Alachlor
Atrazine

Chlordane
2, 4-D
2,4,5-T
Dieldrin

Endosulfan |
Endosulfan O
Heptachlor Epexide
Metribuzin

Picloram

Propazine

I—

7-KS-1
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KANSAS

OVERVIEW OF STATE LEGISLATIVE AND ENVIRONMENTAL POLICIES
REGARDING PESTICIDES IN GROUND WATER

Ground water forms the cornerstone of Kansas water supply. Approximately 85% of all
water used in Kansas is supplied from ground water. Irrigation continues to be the largest
user of ground water. However, in rural areas, ground water supplies 85% of the drinking
water. Ground water resources are abundant in the western two-thirds of the state and
limited in the eastern one-third. Ground water in storage in Kansas has been estimated to
be 385 million acre-feet. This amount equals roughly 2 to 7 years >f normal precipitation,
or 35 times the amount of water present in the state’s surface water reservoirs.

The Kansas Groundwater Quality Monitoring Network, established in 1976, is a cooperative
program between the Kansas Department of Health and Environment (KDHE) and the
United States Geological Survey (USGS). It is the principal statewide monitoring effort.
The primary goal of the network is to establish and track regional ground-water quality.
Between 1976 and 1982 1000 wells were sampled. The current network of 250 wells consists
of 72% public supply wells, 18% irrigation wells, 8% private domestic wells, 2% livestock
watering wells, and 1% industrial supply wells.

In July of 1985 the Kansas Legislature passed the Kansas Chemigation Safety Law. The law,
administered by the Kansas State Board of Agriculture (KSBA), requires that all
chemigators register with KSBA annually, install all proper anti-pollution devices on their
irrigation systems, monitor the chemigating system and keep the necessary records pertaining
to the chemical applications made through the irrigation systems. In 1989, the Kansas
Legislature passed the Pesticide Management Areas Act. This legislation empowers the
Secretary of Agriculture to designate pesticide management areas after receiving notification
from the USEPA or the Kansas Department of Heath that a pesticide poses a serious threat
to the public health, safety, or welfare of the natural resources of the state. All pesticide
management ares will have pesticide management plans with provisions for the handling or
release of pesticides and guidelines for best management practices.

Kansas has established a Ground Water Contaminant Cleanup Target Concentrations List
that is used as guidance when dealing with contaminated ground water. The target
concentrations include two levels:

1. - Kansas Notification Level (KNL) or Alternate Kansas Notification Level
(AKNL) is the concentration at which ground water is administratively
defined to be contaminated. When ground water cleanup activities are
required the "target” concentration is the KNL/AKNL.
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2. Kansas Action Level (KAL) or Alternate Kansas Action Level (AKAL) is the
concentration at which long-term exposure to the contaminant is
unacceptable. An expeditious clean-up plan must be initiated at this
concentration. As currently practiced, ground water clean-up activities must
provide concentrations less than the KAL/AKAL.

The KNL/KAL is applicable to fresh, usable water aquifers. The AKNL/AKAL apply to
alluvial aquifers and/or aquifers which surface through springs or seeps and contribute to
surface waters of the State. This list contains over 200 chemicals, including pesticides, acid
extractables, base neutral compounds, volatile organics, general chemical/physical
parameters and metals. This list changes as information becomes available.

REPORTED STUDIES OF PESTICIDES IN GROUND WATER

Steichen, James; James Koelliker, Doris Grosh, Alan Heiman, Robert Yearout, Victor Robbins.
Kansas Department of Health and Environment, Bureau of Water Protection, Water Quality
Assessment Section, Topeka, KS 66612, Tel: 913-296-5570. Contamination of Farmstead
Wells by Pesticides, Volatile Organics, and Inorganic Chemicals in Kansas (Phase I). Study
conducted December 1985 through February 1986. (Study reported summer 1988)

Primary Objectiv

The purpose of this study was to determine, statistically from a random survey, the extent
of contamination of rural Kansas farmstead wells by pesticides, volatile organic compounds,
and inorganic constituents. A second goal was to determine relationships, if any, between
agricultural practices around the wells and the water quality from the wells. |

Design

Wells sampled in this study were selected randomly by county based on the farmstead well
density as reported in the 1980 census data for farm housing. Two subject farms were
selected from each of 48 counties and four were picked from two counties because of the
large number of wells in those counties. The counties selected tended to be clustered in the
central and northern parts of the State, which mirrored the distribution of all farmstead
wells across the State.

Because information about the nature of activities around the well and about the well itself
were also needed, four criteria were set forth that had to be met before a well was enrolled
the program:

1. the well had to be at a farmstead performing farming operations

2. residents must be familiar with the activities near the well for the past ten years,

3. resident must be willing to cooperate,

4. residents must use water from the well in their home.
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After all of the wells selected were evaluated through communication with owners, 103 wells
were selected for study. This provided a sampling ratio of about I in 400.

The water samples taken included only raw, untreated water collected as close to the well
as possible. The wells were purged for 5 minutes before samples were collected. All
samples were kept chilled during transport and storage until analytical tests were conducted.
All samples were analyzed by the KDHE laboratory for pesticides using EPA-approved
methods (U.S. EPA Method 608 and methods for organochlorine pesticides and
chlorophenoxy acid herbicides). The procedure for pesticides included extraction and
preparation followed by gas chromatography and detection by electron capture.

Results and Conclusions

Eight wells in seven counties had detectable levels of pesticides. The herbicide atrazine was
the only pesticide found more than once. It was detected in four wells at concentrations
greater than U.S. EPA’s lifetime health advisory level of 3 ug/L. All wells with pesticide
detections except one were resampled. The well that was not resampled had a broken
pump. The initial samples were taken in the winter months and the confirmatory samples
were taken in May or June. Resampling confirmed the presence of pesticides in all cases
usually with higher concentrations that the original samples.

While the presence of pesticides in farmstead wells can certainly attributed to human
activities, the actual source could not be determined. The low concentrations found
indicated that most farmstead wells were not grossly contaminated by pesticides at the time
of sampling.

Results from the random sample of 103 wells provided a statistical estimate that water from
about 1,200 to 6,000 of the 40,000 farmstead wells in Kansas have detectable levels of
pesticide in them.

Robbins, Victor; Snethen, Don, Department of Health and Environment, Bureau of Water
Protection, Water Quality Assessment Section, Topeka, KS 66612, Tel: 913-296-5570.
Farmstead Well Contamination Factor Study (Phase II). Study conducted November 1986
through December 1987.

Primary Objective

This study is the second phase of an ongoing project to determine the extent of
contamination of farmstead well water, determine the factors that contribute to the
contamination of these wells, and institute an educational program to increase the awareness
of the situation and provide ways to reduce the risk of contamination. Findings from this
study will be used by investigators and Kansas State University to develop a predictive
model.
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Design
Approximately 100 wells were selected according to a predetermined strategy, rather than

a random selection process as in Phase 1. Eighty-four of the wells sampled were located in
the eastern half of Kansas. Twenty wells used during the Phase I survey were also sampled.
The wells were selected to provide a wide range of a number of factors that could influence
well-water quality, such as depth to water, type of well, construction, proximity of the well
to potential contamination sources, and soil characteristics. Wells selected for this phase
of the study were both older and shallower, on average, than those randomly selected for
sampling in the first phase of the study.

The samples were analyzed by the KDHE laboratory for pesticides using EPA-approved
methods (US. EPA Method 608 and methods for organochlorine pesticides and
chlorophenoxy acid herbicides). Where pesticides were detected, wells were resampled 4
months after the initial detection.

Results and Conclusions

It should be noted that the wells selected for this study were selected on the basis of their
potential to be contaminated. Eleven of the wells sampled contained synthetic chemicals.
Nine wells from six counties contained one or more pesticides. Eight pesticides were
detected: alachlor; chlordane; dieldrin; endosulfan I & 1I; metribuzin; 2,4-D; and trifluralin
(Treflan). The most commonly found synthetic chemical was the herbicide trifluralin,
detected in three wells. Next most often found were the insecticides chlordane and dieldrin,
each found in two wells.

Four pesticides were detected at concentrations above which the Kansas Department of
Health and the Environment (KDHE) considers the water contaminated, the Kansas
Notification Level. Three pesticides (chlordane, dieldrin, and trifluralin) exceeded the
Kansas Action Level, the level at which KDHE considers the water unacceptable as a
drinking water supply.

Sixty percent of the wells selected for sampling were drilled, 38% dug and 2% driven. The
average age of all wells was 45 years (range 1-110 yrs.) and the average depth to water was
25 feet (range 0-100 ft.). In contrast the average age of the wells with synthetic
contaminants was 72 years and the average depth to water was only 12 feet. Nine of the
eleven wells with synthetic chemicals were hand dug and rock walled. These comparisons
suggest that age, type of construction and depth to the water table are factors that influence
the likelihood of a well being contaminated. The findings from this study, along with
several other factors, will be statistically analyzed and utilized to develop a predictive model.

Seamer, John, USGS, 1950 Constant Avenue, Lawrence, KS 66046, Tel: 913-842-9969;
Stullken, Lloyd E., et al. 1987. Reconnaissance of Water Quality in the High Plains Aquifer
Beneath Agricultural Lands, South-Central Kansas. Study conducted August-September
1984. (Study reported 1987, 25 pp.)
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Primary Objectiv

The specific objective of this reconnaissance study was to evaluate the effects of land used
for agriculture (i.e., irrigated cropland and nonirrigated rangeland) on water quality of the
High Plains aquifer.

Design

The central part of the Great Bend Prairie, an area of about 1,800 square miles overlying
the High Plains aquifer in south-central Kansas, was selected for the study because it has
sandy soils, a shallow water table, relatively large annual precipitation, and includes large
areas that are exclusively irrigated cropland or nonirrigated rangeland. These characteristics
may allow for a greater potential for ground-water contamination than may be found in the
High Plains aquifer as a whole.

The design of the Kansas study paralleled that of the U.S. Geological Survey’s Toxic Waste -
Groundwater Contamination Program in that conceptual inferences of the contaminant flow
system were developed, a data-collection plan was formulated, and data were collected and
analyzed according to that plan.

The data-collection network in this study consisted of 27 wells in Barton, Edwards, Pawnee,
and Stafford Counties. Water samples were collected from the 27 wells during August and
September 1984, Of the 27 wells, 13 were located on irrigated cropland and the remaining
14 wells were situated on nonirrigated rangeland. Factors considered during the selection
of well sites were that there be no obvious point source contamination and that the well be
surrounded by sufficient land of the same use to ensure that the water quality in the aquifer
be representative of the overlying land use.

Prior to sample collection and onsite measurements, at least two well volumes of water were
pumped. Water samples were collected and preserved using U.S. Geological Survey
standard procedures.

Results and Conclusions
Of the 42 organic compounds for which analyses were conducted, only 2,4-D, atrazine, and

propazine were detected. The most prevalent pesticide was the herbicide 2,4-D, which was
detected in 23 samples. Atrazine was the next most common pesticide detected, occurring
in 2 samples, followed by propazine which was detected in 1 sample. Of the three pesticides
detected, none were found in concentrations exceeding the U.S. EPA’s Drinking Water
Standards and Health Advisories.

A statistical summary of data collected supported the concept that ground water beneath
nonirrigated land is affected less by the overlying land use than ground water beneath
irrigated land. This was the case for every constituent analyzed for, except 2,4-D and
ammonia. Concentrations of atrazine and sodium found in samples from an irrigation well
supported the premise that water-level drawdown develops under irrigated fields, diverting
the natural ground-water flow patterns and that water well pumpage may cause recycling
and a subsequent concentration of leachates from the land surface.
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| eevo 198572 1 0 | o l 1 0 0 “
REPUBLIC 1986/9 2 o | o 2 0o | o
wss2 ||| 2 o | o 2 0o | o
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1985/2 2 o | o 2 0 0
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1986/2 Hl 2 o | o 2 o | o
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198672 2 o | o 2 0 0 {Il
CGYARDOTTE 1986/2 m 2 0 0 2 0 0
TOTAL DISCRETE I ” 130 s | s [ s 3 ;” 0.1-7.4
WELLS/SAMPLES
Carbofiiran | 2 o | o ,T o [ o H—
12 0o | o “l 12 0 0 [“
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PESTICIDE SAWNPLING 1IN THE STATE OF KANSAS
2,4-D to Cyprazine
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PESTICIDE SAMPLING 1M THE STATE OF KANSAS
2,4-D to Cyprazine

(Chlordane) "
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PESTICIDE SANPLING IN THE STATE OF KANSAS
2,4-D to Cyprazine

(Chlordane)
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PESTICIDE SANPLING I[N THE STATE OF KANSAS
2,4-D to Cyprazine

N T

0
) 0
I —
TOTAL DISCRETE 214 3 1 214 3 1
WELLS/SAMPLES
e P RO N 0

I 0.47-7.9

| 2 0 2 0
1984/9 J" 12 0 0 12 0
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o lo o |o
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198479 Jl[ 12 o | o 12 0 0

wsrs |l 6 | o | o s | o o |l

1984/9 ]l 7 o | o 7 0 _m

TOTAL DISCRETE 27 0 0 27 0
WELLS/SAMPLES
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PESTICIDE SAMPLING IN THE STATE OF KANSAS
DCPA to Heptachlor Epoxide
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PESTICIDE SAMPLING 1M THE STATE OF KANSAS
DCPA to Heptachlor Epoxide

i

(DCPR) 2 0 0
2 0 0 ‘ 2 0
2 0 0 2 0
2 0 0 2 0
2 0 0 " 2 0
2 0 0 2 0
2 0 0 ]A 2 0
2 0 0 2 0
2 0 0 2 0
2 0 0 2 0
2 0 0 2 0 I
2 0 0 2 0 o i
4 0 0 A 0 0
2 0 0 2 0 0
2 0 0 ” 2 0 0
2 0 0 2 0 0
2 0 o Il 2 0 0
2 0 0 ][ 2 0 0
‘l CUALLACE ; 2 0 o Il 0 0
MASHINGTON | 2 0 0 I 2 0 0
Jlmmoom 198672 | 2 0 0 l 2 0 o_J
I 103 0 0 | 103 0 0 I"
wez |1 Lol ol + 1ol | |
wee2 Il 2 0 0 ] 2 0 o |
1984/9 2 0 0 2 0 o |
198672 2 0 0 ] 2 0 0
_ 1986/2 2 0 0 2 0 0
 CHAUTAUBUA 1986/2 2 0 0 2 D D_J“
| CHEROKEE 1986/2 2 0 0 j 2 0 o Il
| 198672 2 0 0 2 0 ojll
108672 2 0 0 2 0 o |
1986/2 2 0 0 ]IL 2 0 0 ﬂ
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PESTICIDE SAMPLING [N THE STATE OF KANSAS
DCPA to Heptachlor Epoxide

(00Y) 2 0 0 “ 2 0 0 l
[ 2 0 0 ” 2 0 0
2 0 0 Ju 2 0 0
12 0 0 12 0 0
2 0 0 2 0 0
2 0 0 2 0 0
2 0 0 2 0 0
2 0 0 2 0 0
2 0 0 2 0 0
2 0 0 2 0 0
2 0 0 2 0 0 "
2 0 0 2 0 0 lL
2 0 0 2 0 0 l
2 0 0 2 0 0 ]
2 0 0 2 0 07”
2 0 0 2 0 0 ‘
2 0 0 2 0 0
2 0 0 IF 2 0 0
2 0 0 J 2 0 0
4 0 ol 4 0 o |
2 0 0 2 0 oj
2 0 0 l 2 0 0 I
2 0 0 2 0 0
2 0 0 ] 2 0 0
2 0 0 ‘H 2 0 0
6 0 0 3 0 0
2 0 0 ]!' 2 0 0
2 0 01 2 0 0
2 0 0 }» 2 0 0
2 0 0 2 0 0
2 0 0 I 2 0 0
2 0 o ' 2 0 0
2 0 0 2 0 0
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PESTICIDE SAMPLING IN THE STATE OF KANSAS
DCPA to Heptachlor Epoxide

'SAMPLE RESULTS

CONCEN-
TRATIONS

|

TOTAL DISCRETE
WELLS/SAMPLES

2 0 0 | 0 0
1986/2 ‘ 0’ o:"I» 2 0 0 J
1986/2 2 0 0 2 0 0 m
1986/2 2 0 o*"[ 2 0 0 ”r
1984/9 7 0 0 7 0 o i
1986/2 2 0 0 2 0 0 J
1986/2 2 0 0 2 0 o |
1986/2 2 0 0 2 0 0
1986/2 I 2 0 0 2 0 0
WASHINGTON 1986/2 I 2 0 0 2 0 0 J
Il wyawporre ] 198es2 [ 0 0 ]r 2 0 0 m
l TOTAL DISCRETE H I" 0 0 \ 130 0 0 m
WELLS/SAMPLES
1984/9 0 0 2 0 0
I 198479 12 0 o:ll 12 0 o |l
| soaurs 6 0 0 | 6 0 0
I oho | omese m 7 0 0 :"r 7 0 0
TOTAL DISCRETE " 27 0 0 \ 27 0 m
WELLS/SAMPLES
o 1984/9 0 , 2 T o
1984/9 12 0 12 0 0 J
1984/9 6 0 6 0 0
1984/9 | 7 0 7 0 0
0

(4]

0

0

0

0

1}

: ]

1]

;- i 7 0
I AR
I

1984/9 l 2 0
1984/9 12 r 12 0 0
1[ PAUKEE 1984/9 6 0 6 0 0
ILSTAFFOR’D 1984/9 0 7 0 0 "
TOTAL DISCRETE ‘ 27 0 0 ”
WELLS/SAMPLES
0 0 ” 0 0
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1

PESTICIDE SAMPLING IN THE STATE OF KANSAS
DCPA to Heptachlor Epoxide

(Dichlorprop) 0
_ sTArRoED 0 o I - 0 0
TOTAL DISCRETE || m 0 0 || 27 0 0 I
WELLS/SAMPLES
1 1986r2 I 1 0 0 "l 1 0 0 ”
1987/12 I 2 0 0 ﬂ{ 2 0 0 ”
1986/2 L 2 0 0 2 0 0 l
198479 l 2 0 0 jl[ 2 0 0 ’
1986/2 L 2 0 0 ;m 2 0 0 ‘
1987/12 l 10 0 0 10 0 0 "
1986/2 [ 2 0 0 m 2 0 o |
1987/12 ( 2 0 0 J" 2 0 0 |
1986/2 ‘"I 2 0 0 2 0 0
198472 %t 2 o | o | o | o
1987/12 4 0 0 4 0 0
1986/2 J|L 2 0 0 t“ 2 0 0
1987/12 "I 3 0 0 3 0 0
1986/2 —“ 2 0 0 2 0 0
voe7/12 || 1 0 o:' 1 0 o i
1986/2 " 2 0 0 2 0 0 ‘l‘
1987/12 —" 1 0 0 J 1 0 0 [
1987/12 " 1 0 01 ) 0 0 '
1982 || 2 0 0 2 0 0
1986/2 1" 2 0 0 I 2 0 0 ”
1987/12 "| 2 0 0 2 0 0
1987/12 3 0 o*l 3 0 0
1986/2 2 0 o Il 2 0 0
1984/9 12 0 0 l 12 0 0
1986/2 m 2 0 0 [ 2 0 0
1082 | 2 0 0 ‘ 2 0 0
1987/12 3 0 o Il 4 0 0
1986/2 2 0 0 I 2 0 0 A
1987/12 3 0 0 1 0 0 m
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PESTICIDE SANPLING 1IN THE STATE OF KANSAS
DCPA to Heptachlor Epoxide
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PESTICIDE SAMPLING IM THE STATE OF KANSAS
DCPA to Heptachlor Epoxi

de

(dieldrin 1987/12 6 0 0 6 0 0
1986/2 2 0 0 2 0 0
i 198672 m 2 0 0 2 0 0
somer2 || 2 0 0 2 0 0
] 1986/2 m 2 0 0 2 0 0 |
q R 1986/2 m 2 o | o 2 0 0
1987712 1 0 0 1 0 0
' 1987/12 1 0 0 1 0 0
50K 1986/2 2 0 0 2 0 0
1986/2 2 o | o 2 0 0 ‘ |
j‘ 1986/2 4 0 0 2 0 0
1986/2 2 0 0 2 0 0 “[
1986/2 2 0 0 Jll 2 0 o i
1984/9 7 0 0 7 0 0 "[
"""" 1986/2 1 2 0 0 2 0 0
198672 1 2 0 0 2 0 0
19882 | 2 0 0 2 0 04
1987/12 1 0 0 ” 1 0 0
198672 2 0 o Il 2 0 0
1986/2 2 0 0 ]H 2 0 0
198672 " 2 0 0 " 2 0 0
TOTAL DISCREYE | 214 0 2 | 214 0 2 | 0.26
WELLS/SAMPLES |
Endosut fan 1984/9 " 2 0 0 I" 2 0 0 "l
1984/9 12 0 0 “( 12 0 0 J"
BAVNEE. 1984712 6 0 0 ]IL 6 0 0
STAsFoRD 1984 /9 7 0 0 7 0 0 l
TOTAL DISCRETE " H 27 0 0 | 27 0 0 H
MELLS/SAMPLES _| |
“en Sl 1987/12 m 2 o | 2 0 0 l
RO 1987/12 i 10 0 0 10 0 o |
BUTLE 1987/12 2 0 0 l 2 0 0
| CHEROKEE 1987/12—“] ‘ 0 1 4 0 1 0.062
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PESTICIDE SAMPLING IN THE STATE OF KANSAS
DCPA to Heptachlor Epoxide

(Endosul fan 1) 1987/12 3 0 0 3 0 0 "
1987/12 1 0 0 1 0 0
1987/12 1 0 0 1 0 0 |
1987/12 J" 1 0 0 ” 1 0 0 I
1987712 2 0 0 || 2 0 0 4‘
1987/12 3 0 0 3 0 0
1987/12 1 0 0 1 0 0
1987712 ” 1 0 0 1 0 0
1987712 1 0 0 1 0 0
1987/12 2 0 0 2 0 0
1987/12 5 0 0 5 0 0
1987/12 " 6 0 0 6 0 0 !
1987/12 I 2 0 0 2 0 0
1987/12 2 0 0 | 2 0 0 J"
1987/12 2 0 0 ]" 2 0 0
1987/12 1 0 0 1 1 0 0
1987/12 "L 4 0 0 4 0 0
1987/12 ] 7 0 0 I 7 0 0 l
1987712 2 0 0 "[ 2 0 0 ||
ke 1987/12 3 0 0 1 3 0 0
”—on ™ 1987/12 ” 7 0 0 l 7 0 0
porTakToniE | 1987/12 " 6 0 0 6 0 0
Ceree o] 1emrm2 1 0 0 | 1 0 0 J
RiL 1987/12 1 0 0 m 1 0 0 J"
: 1 198112 L 1 0 0 J" 1 0 0 J" .
TOTAL DISCRETE I 84 0 1 | 84 0 1 0.062
WELLS/SAMPLES i H ’
©Erdosulfan 11 o o L o 2 [ o] o
1987/12 ] 10 0 0 1 10 0 o |
1987/12 | 2 0 0 2 0 0
1987/12 ¢ 0 v 0 1 0.031
wer2 Hl 3 0 o | s 0 0 J"
1987/12 1 0 0 1 0 0
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PESTICIDE SAMPLING IN THE STATE OF KANSAS
DCPA to Heptechlor Epoxide
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PESTICIDE SAMPLING IN THE STATE OF KANSAS
DCPA to Neptachlor Epoxide

(Endrin) ' 2 0 0 2 0 0
2 0| o 2 0 0
2 0 o I 2 0 0
2 0 0 2 0 0 ]
2 0 0 2 0 0
2 0 0 2 0 01
12 0 0 12 0 0
2 0 0 2 0 0
2 0 0 2 0 0 I
2 0 0 " 2 0 0
2 0 0 2 0 0
2 0 o Il 2 0 0
2 0 0 2 0 0
2 0 0 2 0 0
2 0 0 2 0 0
2 0 0 2 0 0
2 0 0 J[ 2 0 0
2 0 o I - 0 0 m
2 0 0 2 0 o |
2 0 0 2 0 0
2 0 0 2 0 0
2 0 o W 2 0 0
2 0 0 2 0 o
2 0 o I 2 0 o |l
2 0 0 | 2 0 0
2 0 0 2 0 0
2 0 0 2 0 0
6 0 0 l 6 0 0
2 0 0 2 0 0
2 0 o I 2 0 0
2 0 0 2 0 o |
2 0 0 2 0 0 |
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PESTICIDE SAMPLING IN THE STATE OF KANSAS
DCPA to Heptachlor Epoxide

(Endrin) 2 0 0 2 0 0

2 0 0 2 0 0

2 0 0 2 0 0

2 0 0 2 0 0

vossr2 | 4 0 0 2 0 0

1986/2 |" 2 0 0 2 0 0

voserz || 2 0 0 2 0 0

1984/9 " 7 0 0 "| 7 0 0

1986/2 " 2 0 0 "l 2 0 0

1986/2 2 0 o Il 0 0

voser2 || 2 0 o I 0 0

1986/2 J" 2 0 0 III 2 0 0

WASHINGTON 1986/2 "l 2 0 0 2 0 0

vanoorre | 10mss2 "I 2 0 0 2 0 0
TOTAL DISCRETE ||| 107 0 0 "l 107 0 0 |
WELLS/SAMPLES i ‘
son 1954/9J 2 0 0 " 2 0 0 m
1984/9 ] 12 0 0 12 0 0 "I
o809 | 6 0 0 6 0 o |

1984/9 "[ 7 0 0 7 0 0

0 0 0 0
0 0 0 0
0 0 0 0
— o L+ Lo To 7 1ol ol |
TOTAL DISCRETE " 27 0 0 " 27 0 0—"
HELLS/SAHPLES_
Forofos 2 0 0 I 2 0 0
12 0 0 ] 12 0 0
6 0 0 ] 6 0 0
STArEGR 7 0 0 ] 7 0 0
TOTAL DISCRETE || " 27 0 0 m 27 0 0 '
WELLS/SAMPLES
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PESTICIDE SAWPLING IN THE STATE OF KANSAS
DCPA to Heptachlor Epoxide
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PESTICIDE SANPLING IN THE STATE OF KANSAS
DCPA to HKeptachlor Epoxide

2 0 0 2 0
2 0 0 2 0
“ 0 0 4 0
2 0 0 2 0
2 0 0 2 0
2 0 1 2 0 1 0.026
2 0 0 2 0 0
2 0 0 2 0 0
6 0 0 6 0 o |
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2 0 0 2 0 0
2 0 0 2 0 0
2 0 0 2 0 0 1“
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SHERIOAN. 1986/2 2 0 0 2 0 0
Ism 1986/2 2 0 0 " 2 0 0
& 7 0 0 || 7 0 0 |
2 0 0 " 2 0 0 |
2 0 0 | 2 0 0 II
2 0 0 2 0 0 “
2 0 0 2 0 o ||
f T el = o1
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PESTICIDE SAMPLING IN THE STATE OF KANSAS
Lindane to Trifluralin
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PESTICIDE SAMPLING IN THE STATE OF KANSAS
Lindane to Trifluralin
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PESTICIDE SAMPLING IN THE STATE OF KANSAS
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PESTICIDE SAMPLING IN THE STATE OF KANSAS
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PESTICIDE SAMPLING IN THE STATE OF KANSAS
Lindane to Trifluralin
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PESTICIDE SAMPLING IN THE STATE OF KANSAS
Lindane to Trifluralin
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PESTICIDE SAMPLING IN THE STATE OF KANSAS
Lindane to Trifluralin
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PESTICIDE SAMPLING IN THE STATE OF KANSAS
Lindane to Trifluralin
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PESTICIDE SAMPLING IN THE STATE OF KANSAS
Lindane to Trifluralin
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PESTICIDE SAMPLING IN THE STATE OF KANSAS
Lindane to Trifluralin
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PESTICIDE SAMPLING IN THE STATE OF KANSAS
Lindane to Trifluralin
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PESTICIDE SAMPLING IN THE STATE OF KANSAS

Lindane to Trifluralin

77 1986/2 m

TOTAL DISCRETE 103 0
UELLS/SAMPLES

198479

(Picloram) 0 2 0 0
1986/2 _"l 2 0 2 0 0
1 103 0

1984/9 ]

1984/9

1984/9
I" 0 0 ' 27 0 0
L__________—I_—_
| 19849 m [ | 0 2 0 0 |
: 1984/9 "I 12 0 0 12 0 0 ||
1984 /9 6 0 0 6 0 0 ll
1984/9 7 o | o | 7 [
0 0 0
1 0 0 " 1 0 o |
1986/2 2 0 oj" 2 0
1986/2 ” 2 0 0 " 2 0 0
1986/2—]" 2 0 0 J 2 0 0
19&5/21[ 2 0 0 2 0 0
mea s e ol = 1ol *
wasrz Il 2 o | o |l o | o |l
sz || 2 o | o Jl o [ o |l
1986/2 2 0 0 2 0 0
1986/2 2 0 o Il 2 0 0
198672 2 0 ojl[ 2 0 0
1986/2 2 0 0 2 0 0 J
198672 2 0 o Il 2 0 0
198672 2 0 oj][ 2 0 0 l"

7-KS-50




PESTICIDE SAMPLING IM THE STATE OF KANSAS
Lindane to Trifluralin
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PESTICIDE SAMPLING IN THE STATE OF KANSAS
Lindane to Trifluralin
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PESTICIDE SAMPLING IN THE STATE OF TANSAS
Lindane to Trifluralin
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PESTICIDE SAMPLING IN THE STATE OF KANSAS
Lindane to Trifluratin
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PESTICIDE SANPLING 1IN TRE STATE OF KANSAS
Lindane to Trifluralin

(Trifluraling " ELLSWORTH 1987/12 1 0 0 1 0 0
' - ERANKLES 1987712 1 0 0 3 o | o
1987/12 1 0 0 1 0 oj“
wer2 I 2 0 0 2 0 o—]
warsz I s 0 0 5 0 0
werrz I e 0 0 6 0 0
werie | 2 o | o 2 0 o:m
1987712 " 2 0 0 ‘ 2 0 0
1987712 2 0 0 2 0 0
Il weesenson 1987/12 ]'[ 1 0 0 u 1 o | o
J"mm 1987/12 4 0 o il 0 0
1987712 2 0 0 | 2 0 0
198712 3 0 0 l 3 0 0
1987/12 7 0 0 F 7 0 0
1984/9 6 0 o Il s 0 0
1987/12 6 0 0 I s | o 0
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wazsiz 0 o I o [ o
198479 "[ 0 0 7 0 o:m
0 0 I 0
s e o = o]0
= — S ———
GRAND TOTAL 29 o214 7 29
O1SCRETE
WELLS/SAMPLES

NOTE: Some wells were resampled for 2,6-D, 2,4,5-T, alachlor, eldrin, atrazine,
chlordane, dieldrin, endosulfan 11, heptachlor epoxide and metribuzin. As
individual wells results were not given for the resamples, these results are
not included in the tables.

» No MCL or Lifetime HA available.

A Includes o-p' DDT and p-p' DDT.
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STATE OF KANSAS
VELLS BY COUNTY
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STATE OF KANSAS
WELLS BY COUNTY

Marshall

McPherson'
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STATE OF KANSAS
MELLS BY COUNTY

NFU 3 Known or Suspected Normal Field Use
PS = Known or Suspected Point Source
UNK = Unknown
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Well Sampling by County

(Total Number of Wells with Pesticide Detections / Total Number of Wells Sampled)

Milissouri

Pesticides Detected

Alachlor Diazinon
Atrazine Fluometuron

Bentazon Fonofos
Butylate Heptachlor
Carbary! Lindene
Carbofuran Linuron
Chlorpyrifos Methomyl
Cyanazine Metolachlor
2, 4-D Metribuzin

Monocrotophos

Paraquat

Parathion, Ethyl
PCNB
Pendimethalin

Total Wells Sampled
per County

> lpee

S8l to 18R8

181 to 500

S1 to 109

1 1o 58
No wells sampled

JHNKENR

Propachlor
Propanil

. Simazine
2,4,5-T
Terbufos
Thiobencarb
Trifluralin

Chlordane
Molinate
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MISSOURI

OVERVIEW OF STATE LEGISLATIVE AND ENVIRONMENTAL POLICIES
REGARDING PESTICIDES IN GROUND WATER

Land in southeastern Missouri has been intensively developed for agricultural production.
Large-scale production of cotton, rice, grain sorghum, wheat, soybeans, and corn is
associated with use of pesticides. Based on 1984 crop acreage and the average rate of
pesticide application for the most commonly used pesticides, an estimated 1 million gallons
of liquid and one-half million pounds of dry pesticides were applied to agricultural land in
the southeastern Missouri area. Pesticides widely used were atrazine, alachlor, cyanazine,
metolachlor, trifluralin, propanil, 2,4-D, and 2,4,5-T. Missouri’s Department of Natural
Resources, Division of Environmental Quality, is concerned that the increased and
prolonged use of these pesticides can affect shallow ground- and surface-water supplies used
as sources of domestic, public, and irrigation supplies. The geohydrology and water quality
of southeastern Missouri and the northern Mississippi alluvial plain have been studied in
detail, but sparse information is available on the occurrence of organic chemicals in ground
or surface water. The 1988 investigations are part of the Gulf Coast Regional Aquifer-
Systems Analysis (Grubb, 1984). The cretaceous, tertiary, and younger sediments are being
studied to evaluate the major aquifer systems in the Gulf Coastal Plain.

REPORTED STUDIES OF PESTICIDES IN GROUND WATER

Mesko, Thomas O. and Gale M. Carlson, Occurrence of Pesticides, Nitrates, Organic
Compounds, and Trace Elements in Ground Water and Streams, Southeastern Missouri,
1986-87, U.S. Geological Survey Open-File Report 88-495. Prepared in Cooperation With
the Missouri Department of Health and the Missouri Department of Natural Resources
(presented 1988, 73 pp.). For further information, contact John L. Howland, Chief Missouri
Dept. of Natural Resources Planning Section - Water Pollution, (314) 775-7143.

Primary Objective
The purpose of this study is to analyze the quality of ground water from domestic, irrigation,

and public-supply wells, and surface water and streambed sediment. Samples were collected
in June-July and November 1986, and July and September 1987, analyzing specifically for
contamination by 55 pesticides.

Desi
The Mississippi River Valley alluvial aquifer is the surficial unit in the area chosen for study.
The aquifer is a significant source of water for domestic, irrigation, and public-supply use.
During 1986-87, 129 sites were samples. These included 74 domestic wells, 25 irrigation
wells, 25 public-supply wells, and S streams that drain the S major drainage basins in the
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region. Personnel from the U.S. Geological Survey, Missouri Department of Health,
Missouri Department of Natural Resources, and county health officials collected the
samples. The University of Missouri Environmental Trace Substances Laboratory
performed the analyses for pesticides in samples collected from June through July, and
November 1986. The Missouri Department of Health Laboratory analyzed samples
collected during 1986 for physical properties, common constituents, nitrate, trace elements,
and duplicate pesticide samples. Samples collected in July 1987 were analyzed for pesticides
by the University of Jowa Hygienic Laboratory. Samples collected in September 1987 were
analyzed for pesticides by both the University of Iowa Hygienic and Missouri Department
of Health Laboratories. All pesticide analyses are considered total recoverable
concentrations from unfiltered water samples.

Well selection was based on a wide spatial distribution in rural agricultural areas. Most
domestic wells in the area are shallow, averaging less than 35 ft in depth. Wells with known
contamination or locations near agricultural chemical storage and distribution facilities were
NOT selected for sampling. Information was obtained from the owner concerning crop
types grown near the well in recent years and if pesticides had been used at or near the well
recently.

The following is a list of minimum detection limits (ug/L) used at the individual
laboratories. The analytical methods used for the determination of the pesticide chemicals
were not included. |

University of Missouri Environmental Trace Substances Laboratory
Columbia, Missouri {(June-July 1986)

Alachlor 0.01 Flucmeturon 1.0 Paraquat 500
Atrazine 0.5 Glyphosate 5.0 PCNB 0.005
Bentazon $.0 Linuron 1.0 Pendimethalin 0.01
Carbaryl 1.0 Malathion 0.05 Permethrin 5.0
Carbofuran 1.0 Methomyl 1.0 Propanil 0.02
Chlordane 0.01 Methyl parathion 0.05 Sethoxydim 5.0
Chlorpyrifos 0.05 Metolachlor 5.0 Terbufos 0.05
Cyanazine 0.5 Metribuzin 0.5 Toxaphene 0.1
Cypermethrin 5.0 Mol inate 0.5 Trifluralin 0.005
Diazinon 0.05 Monocrotophos 0.05 Tunic 5.0
Dimethoate 0.05 Napatalam 5.0 2,4-D 0.0

2,4,5-1 0.01
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Missouri Department of Health Laboratory, Jefferson City, Missouri (June 1986)

Alachlor 0.05 ODE 0.05 Lindane 0.1 Propachlor 0.1

Aldrin 0.05 00T 0.05 Malathion 0.5 Propeni | 0.2

Atrazine 0.5 Diszinon 0.05 Methoxychlor .5 Toxaphene 1.0

Chlordane 0.1 Dieldrin 0.1 Hethyl 0.05 Triflurelin 0.05
parsthion

Chlorpyrifos 7 0.1 Endrin 0.1 Metolachlor 0.5 2,4-D 0.1

Dop 0.05 Heptachlor 0.1 Picloram 0.1 2,4,5-7 0.05

University of Missouri Environmental Trace Substances
Laboratory, Columbia, Missouri {November 1986)

Alachlor 0.02 Linuron 0.2 Propanil 0.04
Atrazine 0.1 Malathion 0.2 Sethoxydim 0.2

Bentazon 2.0 Methomyl 5.0 Terbufos 0.2

Carbaryl 0.2 Methyl parathion 0.2 Thiobencarb 0.2

Carbofuran 0.1 Metolachlor 0.05 Toxaphene 0.1

Chlordane 0.04 Metribuzin 0.2 Trifluralin 0.05
Chlorpyrifos 0.2 Molinate 0.1 2,4-D 0.05
Cyanazine 0.2 Monocrotophos 0.2 2,4,5-7 0.05
Diazinon 0.2 Paraquat 100

Dimethoate 0.2 PCNB 0.005

Dimethoate 0£§ Pendimethalin 0.02

.
— — —— —

University of Iowa Hygienic Laboratory, [owa City, lowa

(July 1987)

Alachlor 0.1 Metolachlor 0.1
Atrazine 0.1 Metribuzin 0.1
Butylate 0.1 Pendimethalin 0.1
Carbaryl 0.1 Phorate 0.1
Carbofuran 0.1 Propachlor 0.1
Chlorpyrifos 0.1 Propani | 0.1
Cyanazine 0.1 Terbufos 0.1
Diazinon 0.1 Trifluralin 0.1
Ethoprop 0.1

Fonophos 0.1
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University of lows Wygienic Laboratory, lowa City, lows
(September 1987)

Chloramben 0.1
Dicambe 0.1
Silvex [2,4,5-TP) 0.1
2,4-D 0.1
2,4,5-1 0.1

Misscuri Department of Health Laboratory, Jefferson City, Missouri
(September 1987)

Silvex 0.017

2,4-D 0.03

2,6,5-7T 0.04 B
Results and Conclusions

One or more pesticides were detected at 38 of the 124 well sites sampled during the study.
Pesticides detected include the following: alachlor, atrazine, carbaryl, carbofuran, chlordane,
cyanazine, diazinon, fluometuron, linuron, methomyl, metolachlor, metribuzin, molinate,
monocrotophos, paraquat, PCNB, pendimethalin, propachlor, propanil, terbufos, trifluralin,
2,4-D, and 2,4,5,-T. Three wells/5 samples had levels of atrazine greater than the MCL, 1
well/sample had levels of alachlor greater than the MCL, 1 well/sample had levels of
metolachlor greater than the MCL, and one well had a level of cyanazine greater than the
MCL. The suspected source of contamination was normal field use.

Sievers, Dennis M., and Charles D. Fulhage, Quality of Rural Well Water North Missouri.
Study conducted from December 1987 through September 1988 (Reported September 1989,
32 pp.). Quality of Missouri’s Agricultural Groundwater Region II Sampling. Study
conducted December 1989 through September 1990 (Reported June 1991, 70 pp.). Dr.
Dennis M. Sievers, Univ. of Missouri, (314) 882-7855. Dr. Charles D. Fulhage, Univ. of
Missouri, Tel: (314) 882-2731.

Primary Objective

The Missouri Department of Natural Resources conducted this two year sampling survey
provide a data base on the general quality of water from private rural wells in agricultural
areas.

Design

The State was divided into two sampling Regions. Region I is the Norther portion of the
State and included the counties of Atchison, Audrian, Boone, Carrol, Chariton, Cole,
Monroe, Moniteau, Nodaway, Saline, Shelby. Region II consisted of counties in the central
and more Southern portion of the State including Barton, Jasper, Greene, Lafayette,
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Lawrence, Pettis, Saline, Texas, Webster, and Wright. Region I samples were collected from
101 well sites in December 1987, March 1988, May 1988, and December 1988. Region II
samples were collected from 100 well sites in December 1989, March 1990, May 1990, and
September 1990.

The laboratory monitored day-to-day, batch-to-batch sample collection techniques and
general laboratory performance by spiking and analyzing a minimum of 10% of all samples.
In addition, 10% of all samples were analyzed in duplicate (both field and laboratory).
Blanks were analyzed at a rate of 5% of all samples. Analyses were conducted for the
following pesticides.

Pesticide Minimum Detection Limit
(ug/L)
Alachlor 0.2
Atrazine 0.2
8entazon 0.6
Butylete 0.2
Carbaryl 0.2
Carbofuren 0.2
Chlordane 0.6
Chlorpyrifos 0.2
Cyanazine 0.2
2,4-D 0.3
Diazinon 0.3
Ethoprop 0.2
Fonophos [fonofos) 0.3
Heptachlor 0.2
Lindane 0.3
Linuron 0.2
Malathion 0.2
Parathion . 0.2
propachlor 0.2
Simazine 0.2
2,4,5-7 0.2
Terbufos 0.3
Toxaphene 0.2
Trifluralin 0.2
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Results an nclusion

Over the two year sampling period 804 samples were collected from 201 wells. Orne-
hundred twenty- six (126) samples from 80 wells contained one or more of the pesticide
analytes. The following pesticides were detected: alachlor, atrazine, bentazon, butylate,
carbaryl, carbofuran, chlorpyrifos, cyanazine, fonophos, heptachlor, lindane, linuron,
metribuzin, parathion, propachlor, and simazine.

The most frequently detected pesticides were herbicides. The most frequently detected

berbicides were triazines (atrazine, cyanazine, metribuzin). The majority of wells were
single detections of each herbicide. The single most frequently found pesticide was atrazine.
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PESTICIDE SAMPLING IN THE STATE OF NISSOUR]
2,4-D to Heptachlor

‘YELT RESULTS |

TRATIONS
(ua/lyx

87/12; 88/3,5,9 o | o 0o | o
87/12; 88/3,5,9 “ $ o |l o 20 o | o "l
89/12; 90/3,5,9 3 o | o i 12 o | o H
87/12; 88/3.5,9 11 o | o fl o | o ”
sUTLER B6/6,11; 87/9 0 1 " 16 0 vl o
camROLL 87/12; 88/3,5 9J|L 27 o | 2 Il 108 0o | 2 0.4-1.0
cmritov | 8r2; 887359 o | o [l 2 o | o
OLE 87/12; 88/3,5,9 2 o | o 7 o | o
8676,11; 87/9 6 o | o 17 o | o
89/12; 90/3,5,9 13 o | o 52 o | o
87/12; 88/3,5,9 3 0o | o 12 o | o
89/12; 90/3,5,9 12 0 | o 48 o | o
- REAvERTE 89/12; 90/3,5.9 7 0 0 28 0 0
awence ] sz 90/3,5,9 10 e | o 40 o | o
:mSSISSIPPIV_E-. B86/6,11; 87/9 10 0 2 21 0 2 0.03-0.1
ms31 ilpmﬁm 86/11 9 0 0 9 0 0
cpoey
MOM TEAU 87/12; 88/3,5,9 2 o | o 8 o | o
MONRGE. 87/12; 88/3,5,9 7 o | o Il 28 o | o
Il wew s 86/6,11 6 ol o | s o | o
] “MEs 86/11 5 o | o 5 o | o
I N 87/12; 88/3,5,9 10 o | o 40 0 0
—l 86/6,7,11; B7/9 7 o | o % o | o
*l 89/12; 90/3,5,9 1 o | o ‘ o | o
‘I 87/12; 88/3,5,9; 20 o | o 80 o | o
89/12: 90/3.5.9
| 86/6,7,11; 87/9 16 o | o 29 o | o
l :-scorr <POWP) 86/11 1 o | o 1 0 | o
| a72; 8as3.5.9 9 o | o 36 0 0
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PESTICIDE SAMPLING 1IN THE STATE OF MISSOURL
2,4-D to Heptachlor

TRATION
oo CRBALY
0 Tm 0.07-
0.30
89/12; 90/3,5,9 15 0o | o JI[ 60 0 04I
89/12; 90/3,5,9 12 o | o I s o | o |j
89/12; 90/3,5,9 10 0o | o “ 40 o | o |
TOTAL DISCRETE l 282 o | 6 " 962 o | 7 "[»0.03-1.0
WELLS/SAMPLES R B
87/12; 88/3,5,5 16 0 m" 64 o | o i
87/12; 883,59 |l s o | o I 2 0o | o
89/12; 90/3,5,9 3 o | o "[ 12 o | o
87/12; 88/3,5,9 1 o | o 44 o | o |
86/6,11: B7/9 8 o | 1 Il e o | 1 Il oo
“earmot S| 8712 88/3,5,9 27 o | o 108 o | o |
cnmaiton | s712; 88/3,5,9 8 0 | 4 2% 0 ‘ "I 0.3-1.0
Gote | s72; 887359 2 o | o l 7 o | o W
86/6,11; B7/9 n‘ 6 o | 3 J 17 o | 3 ]l 0.02
0.41
89/12; 90/3,5,9 || 13 o | o JIL 52 0 o |
J ' HOWARD 87/12; aa/s,s,;m» 3 o | o Il w2 o | o
] JASPER 89/12; 90/3,5,9 " 12 0 0 J" 8 0 0 7
} i LAFAYETTE ) 'T::_ 89/12; 90/3,5,9 7 o | o "I 28 o | o
} wwence | oz sossse Ml w0 o | o m 40 o | o
| mtssissierr | sers,11; 87/9 10 o [ 2l o | 0.52
“[u:ssz‘ssw{ 86/11 | 9 o | o ” 9 o | o
5 87/12; 88/3,5,9 2 o | o 8 o | o
" B7/12; 88/3,5,9 7 o | o 28 o | o
I 36/6,11 It s 0 0 15 0 0
86/11 5 o | o 5 o | o "l
noomaAY. | 87/12; 88/3,5,9 10 o [ o 40 0 | o m
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PESTICIDE SAMPLING IN THE STATE OF MISSOURI

2,4-D to Heptachlor

'..su. RESUALTS J

SAHPLE RESULYS

cvotaL <] awor [ rorar | “RANGE OF
MeLLs CSAMPLES | - CONCEN-
SAMPLED mnous
. (uasy.
(2,4,5-T) n‘:scm 86/6,7,11; 87/9
psms. 4 89125 90/3,5,9 1
CSAUINE | 87/12; 88/3,5,9; 20
s 8oz 90359
86/6,7,11; 87/9 16
Scort: ‘ (pnup) y - 86711 "
SHELBY. | 87/12; 88/3,5,9 9 0 0 36 0 0
I sroocuo' 86/6,7,11; 87/9 12 0o | & 22 0 4 0.03-
J" eas | a9z 90s3,5,9 15 o | o 60 0 0
I' VEBSTER 89/12; 90/3,5,9 12 0o | o | 48 0 0
VRIGHT - 89/12; 90/3,5,9 10 o | o | 40 o | o
TOTAL DISCRETE " m 282 o | 19 , 962 o | 19 0.01-
WELLS/SAMPLES 0.52
'2','63,5‘;19 BUTLER 87/9 4 0 0 4 0 0 “
{Silvex)- L
ouiL N 87/9 5 0o | o H 5 o | o ”
:3mssrssxppx-iﬁ3f: 87/% 5 0 0 5 0 0 |
pENTSCOT 87/9 2 0o | o 2 0 0
scort B7/9 13 0 0 13 0 0
Ml srooommo 87/9 8 o | o 8 0 0
TOTAL DISCRETE \ 37 o | o ' 37 o | o
WELLS/SAMPLES |
CAlachlor AYCHISON < 87/12; 88/3,5,9 | 16 o | o 64 o | o
‘Awm 87/12; 88/3.5,9 5 o | 2 I 2 0o | 3 0.3-0.6
BARTON 89/12; 90/3,5.9 3 o | o 12 o | o
‘BOONE. 87/12; 88/3,5,9 “ 1 0 1 44 0 2 0.55-1.0
'901L:ré'3'3' ''''' B&/6,11; 87/7 13 0 1 24 ] 1 0.01
|| carrot 87/12; 88/3,5.9 || 27 o | 3 108 0 3 0.4-0.7
cmzm& 87/12; 88/3,5,9 6 o | o 2% 0 0
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PESTICIDE SAMPLING IN THE STATE OF MISSOURI
2,4-D to Meptachlor

EL RESULTS e resurs i
rom‘ wor o ol wor |l ranceor
BELtS PGS!TiVE . POSITIVE - [} - ‘CONCEN~ |
o WELLS iy s s ES |l - TRATIONS
o HI' | R .ﬂf@QU ;
(Alachlor) 87/12; 88/3,5,9 2 0 0 ' 7 0 0 |
B6/6,11; 87/7 1 o | o 2% 0o | o ]l
89/12; 90/3,5,9Jl[ 13 ol o ]|[ 52 o | o lF
87/12L88/3é,2J 3 0 J o 12 o | o |

[ 89/12; 90/3,5, 4‘ 12 0§ o ]lﬁ 48 o | o
[ umme 89/12; 90/3,5 7 o { o |l 2 o | o |
| 89/12; 90/3,5,9 10 0 | o 40 0o | o —Ir
l wississiepl | ses6,11; 877 16 1|0 32 1 o Il 22.0
rmssxsswni" : 86/11 9 o { o I 9 0 0
(POWPy
"uomau | 87/12; 88/3,5,9 ’l 2 0 m 8 0 0
NoWROE | 87/12; 88/3,5,9 ll 7 o | o I es o | o
A mnib?‘;f‘. 86/6,11; 87/7 17 0o | 2 l 33 o | 2 l 0.03-

AN NADRID 0.08
EW HA nmmo 86/11 Mt s o | o 5 o | o

(PDUP)

uooawu 87/12; 88/3,5,9 10 o | o 40 0o | o

[ 86/6,7,11; 87/7 13 o | 1 || 22 0 1 0.02
":vems 89/12; $0/3,5,9 1 0 0 " 4 0 0
saL 87/12; 88/3.5,9; l 20 o | o 80 o | o [

i 89/12; 9073,5.9

L seor 86/6,7,11; 87/7 14 0o | 2 29 o z%ll 0.3
}ls'cbr'x' (PDUP) 86/11 '“ 1 0 11 0 0 [

1 swevpy. L B7/12; ee;/s,s,t)j 9 1 0 16 1 0 “ 2.2
“stoobars’ 1 sese,7,0; B1/7 [ s 0 1 27 0 1 “ 0.1
Cyexas 0 sestz; 90735, 15 0 60 0 0 “
wEBSTER. .| 89/12; 90/3,5,9 12 o | o 48 0 0 ]{
ekt 89s12; 90/3,5,9 10 0 0 40 0 0 “

TOTAL DISCRETE " 325 2 | 13 1,009 | 2 1?' 0.01-
WELLS/SAMPLES 22.0
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PESTICIDE SAMPLING IN THE STATE OF MISSOR]
2,4-D to Heptachlor

Lo MELL RESULYS

LroTal # |
SAMPLES

" SANPLE RESULTS |

i o
- CONCEN-.
L TRATIONS .

‘Atrazine

~n o [l[e |lo |o oi

'S

0.4-7.2

ATCRISON -

87/12; 88/3,5,9

n
o
—_

0.3-15.8

CaDRIAN

BARTON

89/12; 90/3,5,9

==

—
~N

BooME

87/12; 88/3,5,9

~
&~

“BUTLER

B86/6,11; 87/7

—_
—_
w |JOo O

o | |0 |wW

6.0-22.5

87/12; 88/3,5,9

~N
-~
—_

-
o
oo

~
P o
~ JwWw |Jo o

0.3-10.0

CARRCLL'
CHARTTON - -

87/12; 88/3,5,9

™
E
o

COLE

87/12, 88/3,5,9

-~
(=]

CDUNKLIN

86/6,11; B7/7

~n
o Jo |o

0.2-0.8

89/12; 90/3,5,9

CGREENE.

87/12; 88/3,5,9

89/12; 90/3,5,9

89/12; 90/3,5,9

~N I O JO |W O Jo N

89/12; 90/3,5,9

LAVRENCE

HISSISSIPPL

86/6,11; 87/7

" NISSISSIPPI .
“(PDWP) -

86/11

87/12; 88/3,5,9

MONTTEAD .o

MONROE © 1

87/12; 88/3.,5,9

REW MADRID -

86/6,11; 87/7

~
o o o

ny
w
o o |o

HEW MADRID

 (PDUP).

86/11

87,12; 88/3,5,9

ooy

PEMISCOT

86/6,7,11; 87/7

PETTIS -

89/12; 90/3,5,9
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PESTICIDE SAMPLING IN THE STATE OF MISSTLRI
2,4-D to Heptachlor

ERESULTS

il s

| RANGE OF
- CONCEN-

POSITIVE -~

b T e SRR TRATIONS
e vl; B EHCH ot P do o St
(Atrazine) Csaume o] e7/2; 88/3,5,9 “ 20 o | 1 " 80 o | 2 | 1617 |
i ] B9s12: 9073059
1 86/6,7,11; 87/7 % o | o "I 21 0 0
SCOTT (POWP) 86/11 1 0o | o " o | o
sweesy | e7m2; ez fl e 0o { 1 36 o | 1 0.3
STOoDARD. - | 86/6,7,11; 87/7 m 15 o | 1 27 o | 0.6
Ml vexas 89/12; 90/3,5,9 15 o | 60 0 1 1.4
VEBSTER 89/12; 90/3,5,9 12 0 0 48 0 0
Il smrens ] s9s12; 90s3,5,9 H 10 o | o 40 0 0
TOTAL DISCRETE " ‘ 325 9 | 22 | 1,009 | 13| 31 ‘ 0.1-
WELLS/SAMPLES 150.0
‘gentazon’ - ||| Avchisox 87/12; 88/3,5,9 16 0 0 64 0 0 "
S e7/v2; 883.5,9 5 0 0 20 0 0
89/12; 90/3,5,9 3 o ]| o 12 o | o
87/12; 88/3,5,9 1 0o | o ‘% o | o
_ B5/6,11 5 0 ) 1 0 0
87/12; 88/3,5,9 27 0 1 108 0 2 0.6-0.8
Ciis 87/12; 88/3,5,9 6 o | 3 | 0o | 3 0.9
I “eoui 87/12; 88/3,5,9 m 2 o | o 7 o | o |
] DUNKLIN 86/6,11 m 5 0 | o 1 0 0
I eReERE T 89/12; 90/3,5,9 jl[ 13 0 0 52 0 0
woaard | s7/12; 88s3.5.9 3 0 0 12 0 o |
asPER | 89/12; 9073,5,9 12 0 tﬂ 48 0 0
LafaveTTE ] 89/12; 90/3,5,9 7 0 0 IL 28 0 0
CLARENCE | 89/12; 90/3.5,9 10 o | o || 4 0 0 ”
vrarsé_ié‘s't#b;.ji_if 86/6,11 7 o | o 16 0 o—] |
“Misstssiep) 86/11 9 o | o 9 0 0
POWPY
wontteay ] 87/12; 88/3,5,9 2 o | o 8 o | o
wokroe | 87/12; 88/3,5,9 7 0 0 28 0 0
NEW MADRID 86/6,11 s 0o | o " o | o m
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PESTICIDE SAMPLING IN THE STATE OF MISSOURI
2,4-D to Heptachlor

(Bentazon)
87/12; 88/3,5,9 10 0 1 40 0 v 1.0
86/6,11 5 o | o 1 0 0
PE 89/12; 90/3,5,9 1 0 0 ” 4 0 0
| 87/12; 88/3,5,9; 20 0 o—” 80 0 0 I
RIS 89/12; 90/3,5,9
86/6,11 6 o | o | 1 0 0 m
86/11 1 o | o 1 0 0
‘ 87/12; 88/3,5,9 9 o | o 36 0 0
’ 86/6,11 6 o | o 13 0 0
I 89/12; 90/3,5,9 15 o | o 60 0 0
] WVEBSTER | 89712; 90/3,5,9 12 0 0 8 0 0
et ] se/12; 90/3.5.9 10 o | o i 40 0 o Il
TOTAL DISCRETE l 266 o | s | o 0 6 “ 0.6-1.0
WELLS/SAMPLES
gutylate 'mcmsou" | s7/12; 88/3,5,9 16 0o | o 32 0 0 "
AUDRIAN ] g7/12; 88/3,5,9 5 0 0 10 0 0 ]
l BARTON 89/12; 90/3,5,9 3 0 0 12 0 0
" BOOKE - 87/12; 88/3,5,9 11 0 0 22 0 0
I aUTLER 87/7 12 0 0 12 0 0
“EARROLL: 87/12; 88/3,5,9 27 0 54 9 0
fcmmm 87/12; 88/3,5,9 6 0 12 o | o |l
eoiE 87/12; 88/3,5,9 2 0 0 3 0 0
DUNKLIN 87/7 fll 1 o | o 12 o | o
3If§caeaue § 3:5:-5 89/12; 90/3,5.9 "I 13 0 0 52 0 0
Cwowars ] 87/12; 88/3.5,9 m 3 0 0 6 0 0
[“Jié‘ééh**' S 89/12; 90/3,5,9 " 12 0 0 48 0 0
[LAFAYEWE _ | aos12; 90/3,5,9 7 0 0 28 0 0
Cuaweence | 89s12; 903,59 II 10 o | o 40 o | o
“mssjssxpm?ffi 87/7 16 0o | o 16 0 0
woniTeAu ] 87/12; 88/3,5,9 " 2 0 0 . 0 0
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PESTICIDE SAMPLING IN THE STATE OF MISSOURI
2,4-D to Meptachlor

W e e
Al WELL RESULTS

CvoraL fc wor o fll voral# | o RANGE OF
aEus, | oposirive [l sameLes

HSAMPLED! ] 7 SELLS
(Butylate) ' MONR 87/12; B8/3,5,9 " 7 ol o 14 o | o "
87/7 17 0 0 18 0 0 ||
i 87/12; 88/3,5,9 10 0 1 20 0 1 0.87
87/7 10 0 oJ 10 0 o |l
T 89/12; 90/3,5,9 1 o | ol 0 0
I SAL 87/12; 88/3,5,9; 20 0 0 7% 0 0
- 89/12; 90/3,5,9
l s B7/7 13 0 0 13 0 0
] ey 87/12; 88/3,5,9 9 o | o || 18 o | o
sToboARe 87/7 13 0 0 13 0 0
rexas -] s9s12: 90/3,5.9 15 0 0 60 0 0
veesTerR. | 89/12; 90/3,5,9 | 12 o | o .8 0 | o
amionr | ser12; 90s3,5,9 10 0 o__l" 40 0 0
TOTAL DISCRETE | 293 0 1 "l 697 v} 1 0.87
WELLS/SAMPLES
Carbaryl 87/12; 88/3,5,9 16 o | o 64 0 0
[ aovian | s712; 88/3.5.9 5 o | 1 20 0o | 2 0.27-0.4
sAéfq&i‘; ol ses12; 90/3,5.9 3 o | o 12 0 0
Inooae 87/12; 88/3.5.9 1 o | o 44 0 0
]F'léﬁriééf 86/6,11; 87/7 13 0 0 23 0 0
] canam.L S B7/12; 88/3,5,9 27 0 3 108 0 3 " 0.4-1.1
cenarrton” ] s7/12; 88/3,5,9 6 0 2 2 g 2 0.3
‘cole . 87/12; 88/3,5,9 2 o | o 7 0o | o
B6/6,11: B7/7 1 0o | o 22 0 0
GREENE | 89/12; 90/3,5,9 13 0 0 52 0 0
owamp ] 87/12; 88/3,5.9 3 o | 1 12 o | 1 0.2
aasper o | sesz; s0r35.9 Il 12 0o | o ‘8 o | o |l
4' —-‘LA?A'&'érfé':"r'iz‘i': B9/12; 90/3,5,9 I 7 0 1 28 0 1 l 1.0
3Liwk's'ﬁ'cé"ivzi:iif? 89/12; 90/3,5,9 I 10 0 0 40 0 ]
Mississiers | 86/6,11; 87/7 16 0o | 1 32 o |1 | o
HISSISSIPRI 88/11 9 o | o 9 o | o
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PESTICIDE SAMPLING 1M THE STATE OF MISSOURI
2,4-D to Heptachlor

oL |

S USAMPLE R

IO #
" SAMPLES

RO
POSITIVE ]
SAMPLES

ESULYS

TSAMPLED -

87/12; 88/3,5,9 0
87/12; 88/3,5,9 7 0o | o 28 0 oju
wEw NADR 86/6,11; 8I/7 17 o | o 32 0 0
I 86/11 5 o | o T 5 o | o
I 87/12; 88/3.5,9 10 o | o %0 0 "l
J “pemtscor | 8476,7,11; 87/7 13 o | o 22 o | o ]Ir
eertis | so/12; 90/3.5,9 1 o | o ‘ 0 0 '|
87/12; 88/3,5,9; 20 o | 2 80 o | 2 1.25-1.7
i 89/12: 90/3.5.9
scort 86/6,7,11; 87/7 1% 0o | o 28 0 0
SCOTT (POURY’ st |l o | o 1" o | o
Cswerey. ] 87/12; 88/3,5,9 9 0 0 36 0 0
fs'r'ovc'x;'kgztiijfﬁ 86/6,7,11; B7/7 15 o | o 27 o | o fi
TEXAS i 89/12; 90/3,5,9 15 0 0 60 0 0
VEBSTER 89/12; 90/3,5,9 12 0o | o 8 o | o
ARIGHT 89/12; 90/3,5,9 10 0o | o “0 o | o |
TOTAL DISCRETE | 325 o | 1 ” 1,015 o | 12 0.2-1.7
WELLS/SAMPLE
ﬁ'cé?ééfﬁéﬁﬁ"f"?':.I atchison | 87/12; 88/3,5,9 16 o | o [ 64 o | o
l ;nmti-ﬁ;h;-ti'--"":--' 87/12; 88/3,5,9 5 0 0 20 0 0
J' BARTON 89/12; 90/3,5,9 3 0o | o 12 o | o
(o 87/12; 88/3,5,9 " o | o Jh 4 o | o
BUTLER 86/6,11; 87,7 13 0o | 1 23 o | 1 13.3
carsoil. | 87/12; 88/3,5.9 27 0 108 o | 3 0.2-0.6
CHARTTOR 87/12; 88/3,5,9 6 0 0 % 0 0
87/12; 88/3,5,9 2 0 0 7 0 0
ounmu 86/6,11; 87/7 1 0 1 r 22 0 1| 2.0
“oréene ] 89/12; 90/3,5.9 13 o | o 52 o | o
wouas | 87/12; 88/3,5,9 3 0o | o 12 0 | o
E‘Ji’séek 89/12; 90/3,5,9 12 o | o [ < o | o
laraverse | s9s12; 907359 7 o | o m 28 0 0
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PESTICIDE SAMPLING IN THE STATE OF MISSOURI
2,4-D to Heptachlor

\.Eu.s :

SanPLED | w

WELLS/SAMPLES

Il

(Carbofuran) »-LAVRENCE 8%9/12; 90/3,5.9 10 0 0 40 0 0
wissiasierl ] Bess,11: 877 *"[ 16 o | o 32 o] o
ff»issrsswn 8/11 ‘ J o | o l o | o r
' MONITERU 87/12; 88/3,5,9 2 o | o 0 0 (
I‘ (ONROE. 87/12; 88/3,5,9 7 o ] o ] 28 o | o |f
Iié&hﬁkitd*?}i 86/6,11; 87/7 [ 17 o | 1 32 o | 1 2.0
NEW mm ';; B6/11 5 0 ﬂ 5 0 0
ey R
z‘uobﬁu‘a‘vr‘ | 87/12; 88/3,5,9 ” 10 0o | o 40 o | o
'ws_mscor 86/6,7,11; 87/7 13 0 0 ” 22 0 o |
bsms 5 89/12; 90/3,5, H!L 1 0 0 4 0 0
vsmue 87/12; 88/3,5,9 20 o | o 80 o | o
""" . 89/12; 90/3.5.9
scotr. o | sese,7,01; 877 % o | o 28 o | o
Scott (pouv)- 86/11 | 11 0 11 o | o
“sweney o 87/12; 88/3,5,9 9 o | 1 36 0o | 1 0.5
"sroooann 86/6,7,11; 87/7 ' 15 o | o l 27 0 oJi
H TexAs . 89/12; 90/3,5,9 15 o | o 1[ 60 o | o
I VESSTER” 89/12; 90/3,5,9 12 o | o 1” 48 0 0
\mcui 89/12; 90/3,5,9 10 o | o "l o | o
ToTAL mscijL m 2 | o | 7 1" vos | o | 7 | 0.2-13.3
WELLS/SAMPLES ]
“chicramben . BQTLE“Il_;r;r‘{""‘:"“ 87/9 "l 1 0 0 0 0 "L
‘dﬁhktfi | 87/9 4 0o | o 4 o | o
' mssxés'tm' 87/9 4 0 0 4 0
[ nmscor 87/9 1 o | o 1 o | o
| 87/9 5 0o | o “I 5 0 0
| - §To00ARD. L 87/9 s 0o | o —"! 4 o | o |
TOTAL DISCRETE ] 0 0 0
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PESTICIDE SAWMPLING IN THE STATE OF RISSOURI
2,4-D to deptachlor

T
87/12; 88/3,5,9 | o | o I
87/12; 88/3,5,9 lr 5 o { o , 20 0 oj
J BARYON 89/12; 90/3,5,9 3 o [ o 12 0 0 l
B 87/12; 88/3,5,9 1 o | o 44 o | o |
J 86/6,11 [ s 0 1 12 0 1 w p.02

I  CARROLL 87/12; 88/3,5,9 | 27 o | o ‘ 108 0o | o
" CHARITON 87/12; 88/3,5,9 | 6 0 0 2 0 0
toLe 87/12; 88/3,5,9 2 0 0 | 7 0 0

86/6,11 5 o | m 12 o | 1 I oor

GREE 89/12; 90/3,5,9 13 o | o 52 0o | o

Ai 87/12; 88/3,5,9 3 o | o ]u 12 o | o
89/12; 90/3,5,9 | 1 0 0 I 48 0 0
] , B9/12; 90/3,5,9 7 0 ole 28 0 0

J awRENCE | 89/12; 90/3,5,9 10 o | o “0 o | o "

' MISSISSIPPY 86/6,11 7 o | o 1 o | o |
x'ssmszppl 86/11 9 o | o 9 0 0 L
ePOWPY ,

l “NONLTEAY 87/12; 88/3,5,9 2 o | o 8 o | o “
CMONRCE 87/12; 88/3,5,9 7 o | o 28 o | o |

J uEW MADRID. 86/6,11 6 o | o 15 0 0

Jl aswm.oa 86/11 5 o | o | 5 0 0
(POMPY
woomakY | 87/12; 88/3,5.9 10 0 | o | Y40 0 0
PENISCOT 86/6,7,11 6 o | o 12 o | o
I’f"’#—eﬁiéi, S sz 9073,5,9 R 0 07" 4 0 0 ,
| 87r12; 8as3,5,9; |l 20 0 0 L 80 0 0 ”

89/12: 90/3.5.9
86/6,7,11 7 0o ] o llL 16 0o | o
86/11 1 o | o || 0o | o
87/12; 88/3,5,9 9 o | o Il 3 o | o |
86/6,7, 11 7 0 | 1 % o | 1 0.09
89/12; 90/3,5,9 15 o | o 60 0 0*”
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PESTICIDE SAMPLING IN THE STATE OF RISSOURI
2,4-D to Heptachlor

29/12; 90/3,5,9

89/12; 90/3,5,9

87/12; 88/3,5,9 o [ o | 64 o { o
87/12; 88/3,5,9 5 o | o "I 20 o | o
89/12; 90/3,5.9 3 o | o fl v 0 0 "
87/12; 88/3,5,9 1 o | o 4 o | o |
B6/6,11; 87/7 13 o | o 2 o | o |
87/12; 88/3,5,9 27 0} o 708 o | o
87/12; 88/3,5,9 6 o | 1 2 0o | 0.2
""" 87/12; 88/3,5,9 ‘% 2 o | o 7 o | o
DUAKL i 86/6,11; 87/7 1 o | o 2 o | o
weeve | 89/12; 90/3,5,9 1" i3 o [ o 52 o [ o 1r
1 WOMARD . 87/12; 88/3,5,9 1" 3 0 0 12 0 0 ‘
CanseEr ) Bes12; 907359 12 0 0 48 0 0 |
aiaverte | son2; 90/3,5,9 7 o | o 28 o | o ‘
ruuxtucz 89/12; 90/3,5,9 10 o | o 40 o | o |l
| wrssissispt | ass6,11; 87,7 1 o | o 32 o | o |
MISsISsIPPl 86/11 9 o | o 9 o | o “l
(POWP)
| okt teA 87/12; 88/3,5.9 |l 2 o | o il o 0 o |
] NOMRDE 87/12; 88/3,5,9 7 o | o || 2 o | o |
jﬁti’iiéﬁmbf- 86/6,11; 87/7 17 0 oJl 33 0 0 |
NEW MADRID 86/11 ]lr 5 o | o 5 o | o
(POWPY
“Wooavay | 87/12; B8s3.5,9 1" 10 0 OJL 40 0 0
paqscox 86/6,7,11; B7/7 ]r 13 0 0 “ 22 0 0 l
Il serris 1 sos12; 90s3.5.9 I 1 o | o 4 0o | o
SALTN 87/12; 88/3,5,9; 20 o | o 30 o | o |
| 89/12; 90/3,5.9
SOt ] Bess,7.vv; 877 1% 0 0 29 0 0 1"
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PESTICIDE SAMPLING [N THE STATE OF MISSOURI
2,4-D to Heptachlor

(Chiorpyrifos) 86/11 “l 1 0 0 I 0 0
ik 87/12; 88/3,5,9 "[ 9 0 0 36 0 0
86/6,7,11; 87/7 ]" 15 o | o 27 o | o
89/12; 90/3,5,ﬂ“ 15 0o ]| o 60 o | o —"r
89/12; 90/3,5.9 Ir 12 0 ojl 48 0 | o
J 89/12; 90/3,5,9 ” 10 o | o " 40 o | o
TOTAL DISCRETE ] " 325 o | 1 " 1,019 0 ;" 0.2
UELLSISAHPLES | |
cyananne' ! 87/12; 88/3,5,9 16 0 1 &4 0 1 0.6
l AUDR 87/12; 88/3,5,9 5 0 0 20 0 0
1 CBARTON - 89/12; 90/3,5.9 3 o | o 12 0 0
87/12; 88/3,5,9 11 1 5 44 1 8 0.26-1.0
UTLER 86/6,11; B7/7 13 0 0 23 0 0
e 27 2 | 8 | 108 2 9 l 0.3-1.1
CHARITON. 87/12; 88/3.5.9 6 0 3 | 2 0 3 0.3
| 87/12; 88/3,5,9 2 2 I 7 o | 2 l 0.3
j 8676,11; 8777 | 1 0 j 22 0 0 JI
89/12; 90/3,5,9 ]" 13 0 | o Jll 52 0 0 [
HO 87/12; 88/3,5,9 3 0 3 12 0 3 | 0.3-0.6
89/12; 90/3,5,9 12 0o | o .8 0o | o Jl
J 89/12; 90/3,5,9 7 0o | o 28 0 | o J"
] ‘1A 89/12; 90/3,5,9 10 0o | o 40 o | o J"
86/6,11; B7/7 16 1 1 32 1 2 "l 0.5-1.2
ll Aléél's'siw'?'?? 86/11 9 o | o 9 0 0 ”
POUR).
] uounsa.u | ers12; 88/3.5.9 m 2 0o | 0 8 o | o ]l
:uomoe;g:i | e7s12; 88/3,5,9 7 o | o ]l[ 28 o | o}
] NEV. ummo = sere,n1: 8777 17 o [ 2 Il = 0 2 0.2-0.8
}Il EW MASRID 86/11 5 0 0 " 5 0 0 } |
(POWP)
No0AMAY 87/12; 88/3,5,9 I" 10 1 1 40 1 1 ]It 0.24-1.0
pEMiscor | 86/6,7,11; B7/7 l" 13 o | o JI 22 0
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PESTICIDE SAMPLING IN THE STATE OF NISSOUR]

2,4-D to Heptachlor

' ueu asseus

-JH

RANGE GF

TRﬁTIONS

cnncsu»w

87/12; 88/3,5,9;
89/12; 90/3,5,9

20

1

(Cyanazine) l PETTIS

86/6,7,11; 87/7 1% 0
scorr (POWP) 86/11 1 0
shetey | 87/12; 88/3,5,9 4][ 9 0 1 36 0 ) AJ (ﬁ 0.28
[*sroooaﬁb""' 86/6,7,11; B7/7 I[ﬁ 15 0 0 27 0 0
s | ees12; 90/3,5,9 15 o | o 60 o ] o
'ueasrsn ] sort2; sorsse || 12 o | o ‘8 o | o
| 44] wRiGHr L0 1 89/12; 90/3,5,9 " 10 0o ] o 40 0o | o
TOTAL DISCRETE ll " 325 6 | 1,015 6 | 36 " 0.2-1.2
WELLS/SAMPLES I | ISR N S | A B N B
Cypermethrini ‘M- 86/6 ](47 5 0 0 5 0 __:;_W
_Jl ouuxtiu" L 84/6 I 5 o | o J' 5 0 0 |
WISSISSIPPI’ 86/6 " 7 o | o I 8 o | o J
i‘eﬁ_‘mm'}“' 8516 " 6 0 0 J“ 7 0 0 |
|I| #essscor. 86/6 5 o | o "l 6 o | o
‘seorr - 86/6 6 o | o 7 o | o
Stoooars 86/6 | 6 o | o "i 7 o | o ‘
TOTAL DISCRETE '" ]" 40 o | o ]" 45 0 :1_Jl
WELLS/SAMPLES |
por o iR 86/6 1 0 0 1 0 :;__]"47
:DUNKL!ﬂ 86/6 1 0 ]| o0 1 o | o l",
NEW na:nzu 86/6 1 0 0 1 0 0 f
I"-sc‘oﬁf: o B6/6 1 o | o fff 9 0 0
st e | e e el ]
— —_— —
Lpipp | Burier 86/6 1 o | o "I 1 o | o
iouuxL’N 86/6 1 0o [ o “[ 1 0 0
NEw mu:nm 86/6 1 0 0 | 1 0 0
scotT 86/6 i 0 0 ’l 1 0 o ||
TOTAL DISCRETE 4 o | o l 4 o | o
WELLS/SAMPLES
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PESTICIDE SAMPLING IN THE STATE OF MISSOUR]
2,4-D to Heptachlor

nurf.sn 87/9
¥ 87/9 m 4

Hbuﬁmn‘ :

1" mss:sswm | 87/9 Ju 4

]I PEHISCO?- i 87/9 1
: 87/9 5

c 1O 0 |Jo o

SCOTY

STOOOARD 87/9 0

0
0
0
°|
0
o |
TOTAL DISCRETE ]" m 19 0 ﬂ
WELLS/SAMPLES __ L
s "{“”1 0
s 0
0
1
0
1

“Dtazinon . .Afcﬁfs&: “““ 87/12; 88/3,5,9 16 0 64 0 0 l
-"Auogm ‘1 87/12; 88/3,5,9 5 0 20 0 0 [
89/12; 90/3,5,9 3 0 12 0 oj'L
87/12; 88/3,5,9 1 0 bi 0 1 0.3
i 86/6,11; 87/7 13 0 % 0 0
87/12; 88/3,5,9 27 1 108 1 1 0.4-0.7
if.ﬂmn‘n:m 87/12; 88/3,5,9 6 ) 1J| 2 1 1 0.3-1.0
jl CoLE 87/12; 88/3,5,9 [l 2 0 o | 7 0 0
l"o’umm i sere,N1; 87 1 o | 2 2 o | 3 0.2-0.3
,' caeeu‘e s 89/12; 90/3,5,9 13 0 0 52 0 0
HOWAR 87/12; 88/3,5,9 | 3 0 a 12 0 ]
Caaseer 89/12; 90/3,5,9 12 0 0 48 0 0
' Amme 1 eonz; 90/3,5.9 7 0 0 28 0 0
CARENCE ) e9n12; s0/3.59 I 10 0 o Il <o 0 0
] wississibel | sess,1; 877 I 16 0 0 32 0 0
‘;HlSSlSSlPP]“:g"”; 86/11 m 9 o { o m 9 0o | o m
(POMPY
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PESTICIDE SAMPLING IN THE STATE OF MISSOURI
2,4-D to Heptachlor

"Posmve

smmss B

" TRATIONS
= {ugli)

(D{szm) PRI RN

] s712; sas3, 5;9 m

] i 87/12; 88/3,5,9 7
B 86/6,11; 87/7 17
NEW WADRID a6/11 | 5
RELIN
l ‘aoowm 87/12; 88/3,5,9 10 0o | o 40 0 0
?mescot 86/6,7,11; 81/7 13 o | o 22 o | o |
PETIS 89/12; 90/3,5,9 1 o | o 4 0 0
| ”s‘_guue." ‘ 87/12; 88/3,5,9; 20 0 0 80 0
L 89/12; 90/3.5,9 |il
scott 86/6,7,11; 87/7 1% o | o I 20 6 | o I[
] “scort mupa 86/11 11 0 0 11 0 0 ”
'snsm 87/12; 88/3,5,9 9 0 o | 36 0 0 J{
sroooARo 86/6,7,%1; 87/7 15 o | o 27 0 oJ
TEXAS 89/12; 90/3,5,9 [ 15 o [ o |l o o | o <’ L
wasrsn 89/12; 90/3,5,9 12 o | o 48 o | o
ARIGHT 89/12; 90/3,5,9 10 0o | o 40 o [ o |
TOTAL DISCRETE I 325 0o | 7 1,019 0 8 l 0.2-1.0
| WELLS/SAMPLES
Cpieldrin .- B f‘ﬁdﬂék' 86/6 J" 1 0 oJl 1 0 T"l
-'ouumu o 86/6 ||[ 1 o | o "’ 1 o | o "
B MO 86/6 ” 1 0 0 1 0 0 "
‘scort 86/6 ” 1 0 0 J“ 1 0 OJI
TOTAL DISCRETE " "r 4 o | o J” 4 0 0
WELLS/SANPLES ]
Bimethoate BUTLER 86/6,11 | 5 o | o 1 0 0
DUNKLTK- - B6/6,11 s 0o | o 1 o | o
-il's'sts'szppr-“f* B&/6,11 7 0 0 16 0 0
] mssxssxm 86/11 9 o | o 9 0 0
“ (POWP) it l
] ‘uew'umkxb 86/6,11 JI 6 0 0 14 0 0 "
NEW umw 86/11 5 o | o 5 o | o m
¢(POUPR)
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PESTICIDE SAMPLING IN THE STATE OF MISSOURI
2,4-D to Heptachlor

8676,7,11 "

(Dlmethoate) “STOFY
" scor 86/11 " o { o0 1
86/6,7, 1 l> 0 14

| o |lo e |e Ilﬁ

0
| |
TOTAL DISCRETE l" I" j I
WELLS/SAMPLES

o 1 o | o 1 o | o
eV 4" 1 o | o || o o | o
[seorr 86/6 1 0 oJ" 1 0 0

TOTAL DISCRETE ’IL ‘J” 4 o | o ” 4 o | o H

WELLS/SAMPLES

S mbﬁisﬁn 1 87712, 88/3,5,9 16 o | o 64 0 0
[ suorian | 87/12; 88/3.5,9 5 o | o 20 0 0
|‘mmon | 89/12; 90/3,5,9 3 0o | o 12 0o | o
BOGHE 87/12; 88/3,5,9 1 o | o 4 a | o
BUTLER . 87/7 12 o | o 12 o | o

j carroLt . © | s7/12: 88/3,5.9 27 o | o 108 o | o |

J ckaki'r&i"ﬁii 87/12; 88/3, sim: 6 o | o l 2 o | o ||

| tole .| 87/12; 88/3.5,9 2 o | o 7 o | o |
I puscers - 877 ” 1 0o | o 12 0 0
ereene | 89/12; 90/3,5,9 " 13 o | o Iff 2 0 0
woward | s7/12; 88/3.5,9 " 3 o | o 12 0 0
89/12; 90/3,5,9 12 o | o {ff ¢s o | o
1 LAFAYETTE . -] 89/12; 90/3,5,9 7 0 OJ 28 0 0
| LRence | Bor12; 90/3,5,9 10 0 oJ" 40 o { o
MissISsIPRL - 87/7 I}I 16 0 o<|" 16 o | o
Iuommu 87/12; 88/3,5,9 ” 2 0 8 o | o
" S 72, 887359 m 7 o | o 28 0 0

“'u'sw wioriD 87/7 it 0o | o | 18 o | o “
II voowwAY 1 87/12; 88/3,5,9 10 o | o 40 0 0
I PEMISCOT 87/7 10 0 0 10 0 0
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PESTICIDE SAMPLING IN THE STATE OF MISSOURI
2,4-D to Heptachlor

TOTAL

S MELLS
SANPLED

LGleEL pESALTS

| o

{ 89/12; 90/3,5,9 "

1

' CONCEM- -
RATIONS '~
{hg/ly -

0o | o 4 o | o |
87/12; 88/3,5,9; 20 0o | o 80 o | o L
89/12; 90/3.5.9
87/7 13 o | o 13 o { o L
87/12; 88/3,5,9 9 0o | o 3% o | o I
87/7 13 o | o 13 o | o ‘
| rexas 89/12; 90/3,5,9 15 0 0 60 0 0
wester | senz; 90/3,5,9 12 o | o 48 0 0 ”l
wieHt | e9r12; e0s3,5,9 Jll 10 0 0 jh 40 0 0 J|L
-1
TOTAL DISCRETE 293 o | o 897 o | o :
WELLS/SAMPLES I ]
Fluometuron | | eutigr 86/6,11 5 0o | o l 1 0 0
puNkiIN 86/6,11 5 0 1 11 0 1 0.8
j ‘ﬁir:s:js'ls;s'z'fpr'f’l 86/6,11 7 0o | o 16 o | o
Mississierl 86/11 9 0 J 9 o | o
CPOWR) f
NEW MAORID 8676, 11 ”> 6 0o | o 14 o | o
NEW WAORID 86/11 1!(7 5 0 0 5 0 0
C(PDUBY
PEMISCOT: ss7 s o | o | 12 0o | o
scot] 86/6,7,11 IHF 7 o | o 15 0 0
J’ “SCOTT (POPY 86/11 1 0o | o 1 0o | o
stopoard. ] Bese,7.11 7 0o | o 1% o | o m
TOTAL DISCRETE | 0 1 " 0.8
MELLS/SAMPLES | I
Fonofos’ 87/12; 88/3,5,9 1—6T_0— 0 “— & 0 0
A % 87/12; 88/3,5,9 5 0 0 1" 20 0 0
86/12; 90/3,5,9 3 0 0 12 0 0 “
BooNE 87/12; 88/3,5,9 1 o | o I“ 44 0 0
BUTLER |- 87/7 12 0 d 12 0 0
carroll 0] s7s12; 883,59 it 27 0 ,j‘f 108 0 1—| 0.43
| cneriron | srsr2; sesss,e 6 0o | o 2 o | o
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PESTICIDE SAMPLING IN THE STATE OF MISSOURI
2,4-D to Heptachlor

__SANPLE RESULTS

1 87/12; 88/3,5,9 l 2

0
87/7 1 0
89/12; 90/3,5,9 13 0 0
87/12; 88/3,5,9 3 0 0
89/12; $0/3,5,9 12 0 0
89/12; 90/3,5,9 m 7 0 ] —l
89/12; 90/3,5,9 10 0 0 40 0 0
“NIsSISs 87/7 " 16 0 0 16 0 0
87/12; 88/3,5,9 ' 2 0 0 m 8 0 0
4] 87/12; 88/3,5,9 ] 7 0 0 28 0 0
87/7 m 17 0 0 18 0 0
I " ato, 87/12; 88/3,5,9 1r 10 0 0 “ﬁ 40 0 0
psmscm : 87/7 ]I 10 0 0 10 0 0
I psms 89/12; 90/3,5,9 m 1 0 0 | 4 0 0
“ smue 87/12; 88/3,5,9; | 20 0 0 “ 40 0 0
: 89/12; 90/3,5,9
| Ec‘dr‘i”- 87/7 13 0 OTIL 13 o | o
I :Sn‘tiéii 87/12; 88/3,5,9 9 0 0 ]" 36 0 0
j ST('DDARB 87/7 “ 13 0 0 " 13 0 0
7 bas ] svs12: 90s3,5,9 " 15 0 0 | 60 0 0
N wessren 89/12; 90/3,5,9 12 0o | o | 48 o | o
] wiekt | ses12; 90/3,5,9 10 0 oJl 40 0

TOTAL DISCRETE
WELLS/SAMPLES

BUTLER :

293

o

| .

IL_

5 0 0 5 0 0
ouuxl.m 86/6 5 0 0 S 0 0 l
N1ssissiepr | 86/6 7 0 0 "I 8 0 0
"i‘sw'mm%wf 8676 6 0 oJ" 7 0 0 m
‘pENISTOT B8/ 5 0 OJ ) 0 0

7-M0O-27



PESTICIDE SAMPLIKG IN THE STATE OF MISSOUR]
2,4-D to Heptachlor

rucmsou“ | 87/12; 88/3,5,9 m o [ o &4 0 ’—;—‘m
i.mmm 1 ar/12; 88/3,5,9 0 0 20 0 0
BhRT 89712; 907359 |l 3 0 ] o llf 12 o | o
87/12; 83/3,5,9 1 o | o0 44 o | o |
B6/6 o o | o | 1 o | o ‘
87/12; 88/3,5,9 I“ 27 1| o 108 1 0 0.5
© | 87/12; 88/3,5 94" 0 0 26 0 o |l
j 'iéétt: : ;_:} 87/12; 88/3,5,9 o | o 7 0 0
J _-‘ou»mu 86/6 0 0 1 0 0
r'cnsens 89/12; 90/3,5,9 " 13 o [ 0 52 0 0
wowarp ] 87/12; 88/3,5,9 " 3 o | o || 12 o | o
Jl ijaspsn ©o ses1z; 90/3,5,9 Jl[ 12 ol o "[ 0 0
i' ‘lumsm-- ] B9s12; 90/3,5,9 l 7 0o | o "L 28 o | o Jl[
amence | 89s12; 9073,5.9 10 o | o 40 0 0J|
WoNtTEAU- 1 B7/12; 88/3,5,9 2 o | o 8 o | o
‘wonRoe. =) 87712, 883,50 | 7 0 0 28 0 0
" "'uw ummg}';f 86/6 1 0 0 1 0 0
V:acomw L 87/12; 88/3,5,9 10 1 0 40 1 0 0.4
perris | seriz; 903,59 1 o | o 4 o | o
|1;‘s"A7L:N 3 87/12; 88/3,5,9; 20 0 0 80 0 0
SR 89/12; 90/3,5.9
UseotT 86/6 1 o | o 1 0o | o
CsHeLaY - | 87/12; 88/3,5.9 9 1 0 “ 36 1 0 0.8
crexas ot s9n2; 90/3,5,9 15 o | o Il s 0 o_"l
wEasver. | 89/12; 90/3,5,9 12 0 0 48 0 0 m
o] sey12; 907359 10 o | o 40 o | o "
TOTAL DISCRETE I 205 3 | o 807 3 | o “ 0.4-0.8
WELLS/SAMPLES i !
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PESTICIDE SAMPLING IN THE STATE OF NISSOURI
Lindane to Trifluralin

, ) um stuus "[ SWLE REWLTS. . “ﬂ i
o Yoral #or o s | gor | eave o
A ooy CMELLE postTvE SAMPLES | Al concen=
A l SMPLED | | WELLS l Sl sampres Il veaTiows
A - ~ ‘ we/l)
“ATcHIsoN ] 87/12; 88/3,5,9 I [ o | o '
'ii’.itbgiﬁf‘ | 8r/12; 88/3,5,9 5 0 “r 20 0 0
sARTON 89/12; 90/3,5,9 3 o | o w 12 0o | o
g00NE 87/12; 88/3,5,9 1 o | o Nl 0o | o
85/6 1 o | o 1 o | o Jl[
earrotl | e7/12; 88/3,5.9 t 27 0 | o 108 0 0
“CARITON | 87/12; 88/3,5,9 6 o | o 2 0o | o
;‘ cole | s7sv2; sss3s,9 ll» 2 o | o 7 o | o
buuxuu e J 1 o | o 1 o | o |
" oreene ] 89/12; 90/3,5,9 H 13 o | o 52 o | o |
]I wowarD -] 87/12; wxs,s,ojlr 3 0 0 12 0 o |
jl['u’sp:é?g"v“w 89/12; 90/3,49J" 12 o | o | a8 o | o J'
T LAFaYETTE . | B9/12; 90/3,5,9 7 1 0 m 28 1 0 0.5
‘L‘Awﬁzshce*f. © B9s12; 90/3,5,9 10 0 I 40 0 0
lnomeau ] 87/12; 88/3,5.9 i“i 2 o | o 8 0 0 Jl
| woknce - | 87/12; 88/3,5,9 7 o | o 28 o | o |
] insw nmm#ﬂ» 84/6 1 0 0 1 0 0
NODANAY 87/12; 88/3,5.9 10 0 0 40 0 o | |
setris | ees1z; 90s3,5,9 1 0 0 4 0 0 |
sattne | s7s12; 88/3,5,9; 20 0 0 80 0 0
o 89/12: 90/3.5.9
* P RN Y B RS
shetay | 87712 85/3,5,9 9 0 OJI 36 0 0
vexas | serte; 90/3,5J9 15 o | o Il e o | o
'wesswea' - serta; 90r3,5.,9 ” 12 0 oJl 48 0 0
wight | 89s12; 90/3,5,9 0 oJ” 40 0 | o |
TOTAL DISCRETE ! "l 1 ;J 645 1 [ l 0.5
WELLS/SAMPLES : )
Siinaren o || arenrson | e7nz; ees3,s,e 0 r!.—I" & 0 4 0.48-0.6
aworiad | s7s12; 88s3,s,9 5 0 1 20 0 1 0.6
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PESTICiDE SAMPLING IN THE STATE OF NISSOURI
Lindane to Trifluralin

 SAPLE RESULTS
‘  SAMPLES
(Linuron) 89/12; 90/3,5,9 m 3 o | o "— 12 0 o—‘
87/12; 88/3,5,9 1 0 6 [ 0 6
] 86/6,11 5 0 1 11 0 1
It 87/12; 88/3,5,9 27 o | n 108 o | 13
[It “cne 87/12; 88/3,5,9 |l 6 o | & % 0 5 J
87/12; 88/3,5,9 2 o | 7 0 1
86/6,11 I" 5 o | o ~| 1 0 0
| NE 89/12; 90/3,5,9 " 13 o | o l 52 0 0
|- o 87/12; 88/3.5.9 || 3 o [ o [ o | o
[~ 89/12; ©0/3,5,9 jl 12 0 0 " 48 0 0
UUAFAYETTE 89/12; 90/3,5,9 {F 7 0 ﬂl 28 0 1 ,} 1.9
ILAwaznce 89/12; 90/3,5,9 10 0 ojl 40 0 0
] K 86/6,11 7 o | o 16 0o | o
I 86/11 9 0 0 9 0 0 Ji
W wows reau 87/12; 88/3,5,9 2 0 ﬂl a 0 v Ml es
|  WONROE - 87/12; 88/3,5,9 7 o | o 28 o | o "
| wewmiorin 86/6,11 | 6 o | o 1% 0 0
) ORID 86/6,11 [ 6 o | o 1% 0 0
] i 87/12; 88/3.5,9 " 10 0o | & 40 o | & 0.5-0.6
j pentscor 86/6,7,11 6 0o | o 12 0 0
(I persis | sor2; sor3.5.9 1 o | o I o | o
’ SALINE i sz, ses3.s.e; 20 0 2 80 0 2 ” 0.5-1.8
e 89/12; 90/3.5.9
l scoty 86/6,7,11 7 0 0 15 0 0
| 86/11 jkn o | o 'L 1 0 0
W swewsr = | s7s12; sas3.5.9 9 o | o 36 o | o jl
STOCDARD |+ - 86/6,7,11 J" 7 o | o lr 1% 0 0 J
I Texas Do | s9s12; 90/3,5,9 HL 15 0o | o 1" 60 0 0 m
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PESTICIDE SAMPLING 1IN THE STATE OF MISSOURI]
Lindane to Trifluralin

3 —‘QE,"—LS S Rt
CSAMPLED - §.
, EAR/MONTE . ||
trmnurcm) 89/12; 90/3,5,9 “l 12
I GAT | _89s12; 90/3,5,9 " 10
TOTAL DISCRETE I‘ " 269 0 38 | 921 0 41 I 0.2-1.9
WELLS/SAMPLES .
(| Notathion il aronison | e7/12; 88/3,5,9 o | o 0| o
i 87/12; 88/3,5,9 5 0 0 20 0 0
‘gagton | 89/12; 903,59 (I 3 0o | o 12 o | o
87/12; 88/3,5,9 |L 11 0 b " 0 0
aunie 86/6,11 s o | o 1 0o | o
8712, 88/3.5.9 || 27 o | o I" 108 o | o
87/12; 88/3,5,9 6 o | o 2 0
87/12; 88/3,5,9 2 o | o 7 o | o I
B6/6,11 5 0o | o 1 0 H
89/12; 99/3,5,9 13 o | o 52 o | o |
87/12; 88/3,5,9 3 o | o 12 o | o
89/12; 90/3,5,9 12 o | o 48 0
89/12; 90/3,5,9 7 o | o 28 0 1"
LAVRENGE 89/12; 90/3,5,9 10 0 0 40 0 0 l
_wibeissipp 86/6,11 7 ¢ | o 16 0o | o
HisSISSIPP] 86/11 9 o | o 9 o | o
(POWEY
WONITERY | 87/12; 88/3,5.9 2 o | o 8 o | o
Il sowwoe. 87/12; 88/3,5,9 7 o | o 28 0o | o
I:-'f'iéif:'ﬁibn'n o 86/6,11 Il s o | o 14 o | o
HEW MADRID 86/11 5 0 0 5 0 0
wwwwww q |
NODAMAY 87/12; 88/3,5,9 10 o | o 40 o | o
F‘%‘éﬁ"i se0T. 86/6,7,11 6 0o | o 12 o | o
Iifﬁé?ii‘;‘f 89/12; 90/3,5,9 1 0 0 4 0 0
CSALINE 87/12; 88/3,5,9 20 0| o 80 0 0
S 89/12; 90/3,5,9
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PESTICIDE SAMPLING IN THE STATE OF WISSOURI
Lindane to Triflurelin

?OTM.
h’ELLS

WLED

86/6,7,11

|| 11

WELLS/SAMPLES }

sutier - -

86711 " 0 0
87/12; 38/3,5,9—"[ 9 36 0 0 J“
, :smow.ao 86/6,7,11 7 14 0 0
‘: 89/12; 90/3,5,9 15 60 0 0
89/12; 90/3,5,9 12 48 0 0 J“
89/12; 90/3,5,9 I 10 40 0 0 J"
TOTAL DISCRETE 921 1} 0_][
ﬁSAHPLES L L]
Methazole. 5 o | o |
‘bbﬁniu' 5 0o | o J"
mssrssm: 86/6 "| 7 0 0 8 0 0 J"
l NE\: nwaw 86/6 ‘IH 6 0 0 7 0 0 |
mzmscm 86/6 %V 5 0 0 | 6 0 0
scort B6/6 6 0 0 m 7 0 0
0 7 0 0 i
TOTAL DISCRETE 45

“methomyl " 5 o | o " 1 o | o
| ouskiv 86/6,11 | s o [ o fl 1 o | o
I NISSISSlPPI‘ 86/6,11 7 0 0 16 0 0
MISSISSIPPI 86/11 9 0 0 9 0 0
(PDHP) Ll
uew mmo - 86/6,11 6 0 0 |l 14 0 0
<’ NEW u.mm 85/11 5 0 0 [ 5 0 0
CPOWP)
pmswt , 86/6,7,11 6 0 0 12 0 0
scott - 86/6,7, 11 7 0 0 15 0 0
l sccm (Powp":" 86/11 1 0 0 1 0 0
STODOARD . - | 86/6,7,11 7 0 1 " 14 0 1 8.1
T07AL mscnm 68 0 1 118 0 1 m 8.1
WELLS/SAMPLES
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PESTICIDE SAMPLING IN THE STATE OF NISSOURI
Lindane to Trifluralin

um nssuus
ToTAL
s
||| ‘sampLED
“autiER 86/6 ' 1
aiommu 86/6 J | 1
Sm maro B5/6 “L 1
' 86/6 JlL 1
TOTAL DISCRETE II' I ‘
WELLS/SAMPLES _ |
Matolachor ,sunea 86/6,11; 87/7 13 0 ﬁl 24 0 0 |
DUNKLIN 86/6,11; 87/7 1 0 0 "l 2 0 0 ||
][‘mss;ssrppx 86/6,11; 87/7 16 1 0 32 1 0 " 120.0
WissIssIPRl. 86/11 9 o | o 9 0o | o |
{PDWPY’
“nsvrma'w*” 86/6,11: 87/7 17 0 0 33 0 0
N nmm o 86/11 5 o | o 5 0 0
(POWP)
‘3m:scor 86/6,11; B7/7 12 0 0 21 0 0
| scerr 86/6,11: 87/7 13 0 0 28 0 0
—I seort m:m B4/11 1 0 1 0 0
1 stoovard .| sese,11; 877 | 0 0 26 0 0
TOTAL DISCRETE I I 121 1 0 ] 213 1 0 120.0
WELLS/SAMPLES I{ i H
MeteTbuain acarson | s7/12; 887359 Il 16 o | o ]"_ 64 0 0
87/12; 88/3,5,9 E 0 o Il 20 0 0
89/12; 90/3,5,9 3 0 1 12 0 1 0.2
l 87/12; 88/3,5,9 1 0 2 4 0 2 | 0.5-0.6
86/6,11; 87/7 JIL 13 0 0 23 0 0 “
87/12; 88/3,5,9 m 27 o | s 108 0 3 ]l 0.2-0.8
87/12; 88/3,5,9 "L 6 o | 3 % 0 3 0.3-0.6
TOLE 87/12; 88/3,5,9 2 0 0‘") 7 0 0
" BUNKL N 86/6,11; 87/7 1 0 3 22 0 3 0.2
REENE 89/12; 90/3,5,9 13 0 0 52 0 0
WouARD 87/12; B8/3,5,9 3 0 12 0 0
iasPeR | 89s12; 90/3.5,9 12 0 0 ‘8 0 0
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PESTICIDE SAMPLING IN THE STATE OF KISSOWRI
Lindane to Trifluralin

TOTAL ﬂ
. SA)Q?LBS ‘

(Metribuzin) -] 89/12; 90/3,5,9
umncs L 89/12; 90/3,5,9 10 0 1 "l 40 0 1
x;ssrssxvm 86/6,11; 87/7 16 0 0 32 0 0
8 86/11 9 0 2 9 0 2 7.0-14.0

87/12; 88/3,5,9 m 2 0 0 8 0 0 |
I 87/12; 88/3,5 91“ 7 o | o 28 0 0 1
‘l NEW NADRID 1 86/6,11; 37/7 17 o | o 32 0 0
NEW atm’mﬁfff B6/11 WI[ 5 o | 1 llr 5 0 1 "I 2.0
(POMPY i
M sconany = | a7s12; massse I 10 0 oJI 40 o ! o
I DENISCOT . | 86/6,7,11; 87/7 H 13 0 0 22 0 0
Moseress - { eostz; v0s3,5,0 1 o | o 4 0o | o
j 'smu't | ere; sess,s; 20 0 0 80 0 0 “
conno o] 89125 90/3,5,9
—I Cscott | sere,701; 817 14 0 1 28 0 Pl e
] SeoTT ¢ (poup) 86/11 1 0 0 1 0 0
1 SHELBY 87/12; 88/3,5,9 “ 9 0 1 36 0 ) 0.2
J 'srooom o sere,7,01; 8777 | s 0 1 22 0 1 0.4
l yexas ] e9r12; 90/3,5,9 15 o | o 60 o | o
J 3usssm'-.. s 8wz 90/3,5,9 12 0 0 ‘i 48 0 0
[_smcm S stz 90/3,5,9J“ 10 0 0 l 40 0 0
TOTAL DISCRETE | 325 o | = | 1,015 o [ 26 || 0.2-14.0
WELLS/SAMPLES L — __
Cemotinate || surien [ s [Tololl o | o ]
DUNKEIN 5 0o | o " 0 0
B I
MISSISSIPPY - 86/6,11 7 0 0 " 16 0 0
'mssxss:ppl_f‘-‘_f’-_{ 86/11 | 9 0 0 )l 9 0 0 |
REW_NADRID "0 866,11 L 6 o |l o “ 14 0 0 tlL
wEw 'ﬁkﬁﬁ'{b-‘ 86/11 5 o | o ” 5 o | o n
 (POWPY
peRistor 86/6,7,11 6 ¢ | o " 12 0 0
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PESTICIDE SAMPLING IN THE STATE OF MISSOURI
Lindane to Trifluralin

vELL muus o i.s)\iﬁ:ijés'sm.Ts
xom.l Cwor || o w | RANGE OF
wEtLs | postrive sweles | CONCEN-
sawpLes | oowEeLs .l T CTRATIONS
totiratey | scorr | sere,7,11 7 0 o | o I
scon (Pom 86/11 " 0 0 1 " 1.5
' $1000ARD i:" 86/6,7,11 0 0 _"____
TOTAL DISCRETE I | 0 jl 1.5
|LveLLs/sampLes | H ” __|
vvonocrotophds‘ aurtsn S 86/6,11 | 0 ” 1 0 0 "
DUNRLIN 86/6,11 N s o | 1 1 0 1 0.4
#1§'siss’tb§'1“’: 86/6,11 5 o | o 16 0 0
‘ m‘s‘sr‘ssxm 86/11 9 0 0 H 9 0 0
¢POwP) |
NEW mmo 86/6,11 6 o | o 1% 0 0
i 86/ 5 0 0 5 0 0
PENISCOT ] serm 6 o | o 12 0 0
sgort sss6711 I 7 o | o 15 0 0
's"cof'ff}bbm 86/11 [ o | o 1 0 0
STOODARD 1 86/6,7,11 | 7 0 0 ” 14 0 0
TOTAL DISCRETE II | 68 0 _1JI 18 0 1 | 0.4
WELLS/SAMPLES
Naptalan BUTLER " 86/6 I 5 0 0 5 0 T"
DUNKLIN = 86/6 5 o ] o 5 0o | o II
M1sSIssIPP1 | 86/6 7 0 0 8 0 0 |
86/6 5 0o | o 6 0 0 “
86/6 6 0o | o 7 0 0
[ STODDARD. - 86/6 6 0o | o 7 o | o
TOTAL DISCRETE m JI 40 0 0 &5 0 0
WELLS/SAMPLES
paraquat’ aumsa - 86/6,11 5 0 0 11 0 0
puNkLIN 86/6,11 5 0 0 11 0 0
“M1sSISsiPRL 86/6,11 7 0 0 16 D 0
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PESTICIDE SAMPLING IN THE STATE OF MISSOUR1
Lindane to Trifluralin

| ¢t o CONCEN:
‘ : SRR e “TRATAONS |
SR Srirant | | ISR AN s it stat e ttans || BN RN U || ISR I sy
Sl l ol veamonne o e P e [l
(Paraquat) ( 86/11 "
B6/6,11 100.0
= ,
{ [ PENISCOT 86/6,11 Il
seorT 86/6,11 F
SCOTT. POWP) 86711
‘STODDARD - 86/6,11 “I 100.0
TOTAL DISCRETE I l 100.0
WELLS/SAMPLES
“Sparathion; 87/12; 88/3,5,9
Hethyl il
87/12; 88/3,5,9 5 o | o 20 0o | o I
89/12; 90/3,5,9 3 o | o 12 0o | o I
'80KE L | 87/12; 88359 1 o | o 44 o | o |
oamrotL- - - | s7s12: ses3s,e 27 0 0 108 0 0 |
chamiTON | 87/12; 88/3,5,9 6 o | 1 2 o | 1 ][ 0.2
N ocowe - | 87/12; 88s3,5.,9 2 0o | o 7 0 0 "I
Cereent 7 | sos12; 90/3,5,9 13 0 0 52 0 o I
wowars | a7/12; 88/3,5.9 3 o | o 12 0 0
CakgpeR L 89/12: 90/3,5,9 12 0 0 48 0
caraverre | 8912; 90/3,5,9 7 0 0 26 0
imwence | sz sorsse w0 o | o 40 0 0
wontteay 5| s7/12; 8as3.5,9 2 0 o | 8 0 0
MONRCE __7_1§_i 87/12; 88/3,5,9 7 o | o | 28 0 0
NODAVAY 87/12; 88/3,5,9 10 o | o 40 o | o
erris | sesrz; 90/3,5,9 1 0 0 4 0 0
| SALINE | B7/12; B8/3,5,9; 20 o | o 80 o | o "
S 89/12; 90/3,5,9
I 87/12; 88/3,5,9 9 o | o 36 o | o
89/12; 90/3,5,9 15 0 | o 60 o | o
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PESTICIDE SAMPLING IN THE STATE OF WNISSOURI
Lindane to Trifluralin

(Parathion, ’ Bt 1 89/12; 90/3,5,9 l
ethy() ;
' 89/12; 90/3,5.9 ]" 10 0

TOTAL DISCRETE
UELLS/S&HPLES

86/6,11

Parathm on
“methyl:

B6/6,11 5 0
86/6,11

8s/11 ]" 9 0

86/6,11 jll [ 0

86/11 5 0
86/6,7,11 6 o | o 12 o | o "
86/6,7,11 7 o | o 16 o | o |

SEOTT ¢POWPY 86/11 11 o | o 1 o | o
STODDARD 86/6,7.11 7 0 0 14 0 0
L2 0N =
TOTAL DISCRETE 68 Q 0 122 0 0
WELLS/SAMPLE
VpLhs - 86/6,11 5 0o | 1 11 0 1 0.275

86/6, 11 5 o | o 1 o | o
857611 7 o | 1 16 0 1 0.0%4

86/11 9 o | o JL 9 o | o “
86/6,11 6 o | o | 14 o | o J

86711 Il s 0o | o 5 o | o l
8676,7,11 6 ¢ | o 12 0 0
86/6,7,11 ? o | o 15 o | o ‘

86/11 1 o | o 1 0 0

" stooam | seremt L7 0 | | 1% o [ 1 0.008
TOTAL DISCRETE 68 o | 3 18 0 3 0.008-
WELLS/SAMPLES 0.275
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PESTICIDE SAMPLING IN THE STATE OF MISSOURI

Lindane to Trifluralin

BUTLER

“shendimethalin’ aurm 86/6,11; 87/7 13 0
oukkLik o ssse,11; 87 N 0
*a:x"ssr'ssx#pi”f“ 86/6,11; 87/7 16 0
utsslss‘{?m 86/11 " 9 0
(o). -
ueu HADRID | sss6,11; 817 m 17 0
NEW mmw 86711 ” 5 0
_(POWPY -
vsmscov 86/6,7,11; 87/7 13 o | o "l 22 o | o
scott- 86/6,7,11; 87/7 14 0 1 " 28 0 1 0.05
i ”s‘do:r'f“('bbﬁpa 86/11 11 0 0 " 19 0 0
Lsfdo‘o‘mx' """ 86/6,7,11; 87/7 15 0 0 " 27 0 0
TOTAL DISCRETE | I 124 o | 2 " 212 0 2 l 0.02-
UELLS/SANPLES 4 __jil_o.0s
Phorate |-BUTLER" (e 87/7 H 2 | o | o | o | o ]“
DUNKLEN - 87/7 m 11 0o | o 12 0 1’#
| NISSISSIPPI i_ 87/7 16 0 0 18 0 0 ]
NEW umm*‘*f'f- 87/7 i 0o | o 18 o | o ”
l PEML 5 87/7 10 0 ) o 10 0 0 1L
| ‘stott 87/7 13 o [ o 13 o | o 1
| 87/7 13 o0 | o 13 0o | o "
TOTAL DISCRETE | 92 0| o u 9% o | o "
WELLS/SAMPLES !
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PESTICIDE SAMPLING 1IN THE STATE OF MISSOUR]

Lindane to Trifluralin

—

e eSS

87/12; 88/3,5,9 o | o 'r 64 o | o ]”
87/12; 88,359 Il 5 o | 1+l 2 o | 1.9
89/12; 90/3,5,9 I 3 o} o ‘"‘ 12 o { o
B 87/12; 88/3,5,9 | 1 o | o 4 o | o
Jliéﬁfi‘z a6 o7 ||| 3 o | o 1|[ 13 o | o |
B7/12; B8/3,5,9 m 27 0 | o 108 0o | o "
87/12; 88/3,5,9 6 o | o 26 o | o I
il et 87/12; 88/3,5,9 2 o | o 7 0 0 J"
B6/6; 87/7 12 o | o 1" 13 0o | o ][
J GREEM 89/12; 90/3,5,9 13 o | o || s 0o | o J
] “owARD. 87/12; 88/3,5,9 3 o | o 12 0 0 {
JASPER 89/12; 90/3,5,9 12 0o | o 48 o | o ”
LARAYETTE . :| 89/12; 90/3,5,9 7 o | o 28 0o | o ]l
LarencE” 89/12; 90/3,5,9 10 0 40 0 0 1
msmssmx B7/7 16 0 1 ft e 0 1 [ 0.4
NGRITEN | 87/12; 88/3,5,9 2 a | o | 8 o | o
r':ﬂai' £l 87/12; 88/3,5,9 7 o | o fl 28 o | o ]"
I?,éé}iiﬂglo“:f B6/6: BT/T 18 0 0 ]I 19 Q 0 ]lL
“wooaAY -] sr12; s8s3,5.9 | 10 0 0 ! 40 0 0 "
pENISCOT 87/7 10 0 0 I 10 0 0 "
serris | 89/12; 90/3,5,9 1 o | o il o | o |
- SALiN 87/12; 88/3,5,9; 20 o | o 80 o | o :"[
: 89/12; 90/3.5,9
U SCOTT 86/6; 87/7 14 o | o J 14 0 0 m
sy | s72; 88/3.5,9 9 o] o 36 0 0 m
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PESTICIDE SAMPLING IN THE STATE OF MISSOURI
Lindane to Trifluralin

; S&KPLE RESULTS

rotar w7 HE
BAMPLES.

89/12; 90/3,5,9

(Picloram) TR AR o |
';v}é’és*re:ii;
Tsmcm

89/12; 90/3,5,9
89/12; 90/3,5,9 " 0 0 40 0

TOTAL DISCRETE 0 3
|HELLS/SAIM'»’LES

0.1-1.94

ol surter | 8&76,11; 87/7 I o | o l 24 0 0
j“ DUNKLIN | 86/6,11; 87/7 1 o | o 26 0 0
| wississipel | 86/6,11; 87/7 16 0 1 || 32 0 1J|r 0.06
mssr‘séx#‘pi 86/11 9 0 0 9 0
CPDWPY- o
uew wOR1D | B8/6,11: 87/7 17 o | o J 32 0 0
S |
NEW MADRID - _ 8s/M F 5 0 0 I 5 0 0
(PoWpy ]
pemiscor | 86/6,7,11; 877 13 0o | o 22 0o | o
J 'sccrr : 86/6,7,11; 87/7 1% o | o 29 0 0
“ scon mupyl*f 86/11 m 6 o | o l 7 0o | o
usroomao -] 86/6,7,11; BY/7 l 15 0 1 L 27 0 1 0.07
TOTAL DISCRETE 124 ) 2 216 0 2 0.06-
UELLS/SAMPLES . 0.07
Se!hoxydfm ]l CRUTLER 86/6,11 H 5 o | o m 1 o | o
'ouumu ' 86/6,11 5 0 0 | 11 0 0
NISSISSIPPT 86/6,11 7 0 0 16 0 0
I‘msél's'sip'm | 86/11 9 0 | o 9 o | o
CPOWP) |
Il wew waorio 86/6,11 6 0 | o 14 0 0
NEW MADRID 86/11 ]n 5 o | o 5 0 0
(Powpy .
7#’5#:"5’66?"*‘ 86/6,11 5 0 | o 11 0 0 |
5t sco'rr 86/6,11 6 o { o 1% o | o
seoTt (mw)f": 86/11 1 o 0 1 0 0
l SToDDARD - ser6, L e ol o 13 0 0
TOTAL DISCRETE 65 0 0 115 0 0
WELLS/SAMPLES
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PESTICIDE SAMPLING IN THE STATE OF NISSOURI
Lindane to Trifluralin

“RANGE OF
;tDﬁCEM*jE»g’
| TRATIONS |
: Arg/Ly
S vearmontk ol '
simszine | s7s12; B8s3,5,9 m 16 0 &4 o | 1 | 0.45
<1 s7ne; as&j,&ﬂ 5 0 20 0 0 "
89/12; 90/3,5,9 3 0 12-) 0 0
87/12; 83/3,5,9“} 1 0 & o | o
87/12; 88/3,5,9 27 0 108 o | 2 " 0.2
B7/12; 88/3,5,9 6 0 2 o | o
87/12; 88/3,5,9 2 0 7 o | o r
89/12; 90/3,5,9 13 0 52 o { o
87/12; 88/3,5,9 3 0 12 o | o "L
| 89/12; 90/3,5,9 12 0 48 o | o I»
l 89/12; m/s,s,ﬂl 7 0 28 o | 1 0.65
89/12; 90,359 ||| 10 0 40 o | o |
| 87/12; 88/3,5,9 2 0 8 o | o |
87/12; 88/3,5,9\” 7 0 28 o | o
s712; 88/3.5,9 || 10 0 40 o | o
ETT1S 89/12; 90/3,5,9 1 0 4 o [ o
“ SALINE 87/12; 88/3,5,9; 20 0 80 o | 2 0.3-0.4
89/12: 90/3.5.9
] SKELBY .| 87/12; 88/3,5,9 9 o | o 36 o | o
YEXAS | 8912 90/3,5,9 15 a | o 60 o | o
1 ERSTER L 89/12; 90/3,5,9 12 0 0 48 0 0
_| wigar | 89s12; 90/3,5,9 10 0o | o 40 0o | o
TOTAL DISCRETE ll " 200 0 :.‘“ 803 o | & {| 0.2-0.65
WELLS/SAMPLES
yerbutos |l avcrson | ars12; asss,s.e 16 o [ o 64 0 0 m
awrian ] ars1z; sazse I s o | o I 20 o | o ”
GARTON 89/12; 90/3,5,9 m 3 0 { o "l 12 0 0
' SOOKE 87/12; u/leﬂlL " 0 oj" n 0 0 l
"a':uff.é‘nc‘r 86/6,11; 87/7 13 0 0 ]L 23 0 0
cARROLL. 87/12; 88/3,5,9 " 27 0 04”; 108 0o | o
erariton | s7n2; 88s3.5,9 6 o { o 2% 0 0
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PESTICIDE SAWPLING IN THE STATE OF MISSOURI
Lindane to Trifluratlin

fll

'I’OTAL #

(Terbufos) E: 7 0 0
BUNKLEN' 86/6,11; B7/7 1 o | o I 2 o | o
89/12; 90/3,5,9 13 0 0 " 52 0 0
87/12; 88/3,5,9 3 0o | o " 12 o | o
" JASPER - 89/12; 90/3,5,9 12 o | o ” 48 o | o
iv'tiﬁﬁéf're' ol g9s12; 90/3,5,9 7 o | o ” 28 0 0
LAMRENCE - 89/12; 90/3,5,9 10 o | o I e 0 0
F 'mssrsswmf“ 86/6,11: 87/7 16 0 0 32 0 0
NISSISSIPPI 86711 9 o | o 9 0 0
MONITEAU 87/12; 88/3,5,9 2 o | o 8 o | o
MONROE 87/12; 88/3,5,9 7 o | o || 28 0 0
NEW MADRID 86/6,11; 87/7 17 o | o m 32 o | o
WOR] 86/11 5 o | o H 5 o | o
87/12; 88/3,5,9 10 o | o I o | o
' 86/6,7,11; 87/7 13 o | o 22 o | o |
I pETTIS 89/12; 90/3,5,9 1 0 0 4 0 0
I sauive | 87/12; 88/3,5,9; 20 o | o 80 0 0
89/12: 90/3.5.9
l 86/6,7,11; 87/7 14 0 1 28 0 ) 0.06
‘scort ('v'omi)' 86/11 1 0 | o 1 0 0
SHELRY | 87/12; 88/3,5,9 9 0 0 36 0 0
-:.SfcoﬁA.Rl.). B ;17-, 86/6,7,11: 87/7 15 o | o 27 0o [ o
TExAs 89/12; 90/3,5,9 15 0 0 60 0 0
NEBSTER 89/12; 90/3,5,9 12 o | o 48 0 0
[msnr ol aos12: 90/3.5.9 10 o | o 40 0o | o
TOTAL DISCRETE m || 325 o | 1 I 1,015 0 1 0.06
WELLS/SAMPLES
b‘Il‘uobent':arb EUTLER 5 0 0 6 0 0 "
| DUNKLIN 86/11 " 5 o | 2 6 0 "l 0.2-0.3
NISSISSIPPI 86/11 II 7 0o | o m 8 0 m
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PESTICIDE SAMPLING IM rHE STATE OF MISSOURI
Lindane to Trifluralin

(Thiobencerb) o | o
o | o
o | o
o | o
, | o | o
SCOTT_Powp) 86/11 [ o [ o fl n o | o
Ml sromsues I L s« | oo
| 70 o | 3 0.2-0.3
B7/12; B8/3,5,9 0 6 o | o "
87/12; 88/3,5,9 5 0 oﬁ 20 o | o |
89/12; 90/3,5,9 3 0o | © 12 o | o |
87/12; 88/3,5,9 1 o | o Jl 4 o | o
86/6,7,11 ‘ 5 o | o I e o | o |
87/12; 88/3,5,9 27 0o | o H| 108 0
s712; 883,59 | 6 o | o | 24 0o | o
87/12; &/3,5,LI|[ 2 o | o 7 o | o
86/6,11 s o | o 12 o | o
85/12; §0/3,5,9 l 13 o [ o Jfl s o | o
87/12; 88/3,5,9 3 o [ o [l w2 o | o ]
89/12; 90/3,5,9 12 o | o " 48 o | o
89/12; 90/3,5,9 7 o | o " 28 o | o
89/12; 90/3,5,9 10 0 | o 40 0o | o
8676, 11 7 o | o 16 o | o }
86/11 9 o | o 9 o | o
87/12; 88/3,5,9 2 0 0 8 0 0 “
L s7/12; 883,59 |l 7 o | o 28 o { o |
NEW NADRID 86/6,11 6 0 | o 15 0 0 "
NEW NAORID. 86/11 5 o | o 5 0o | o
(PDWPY
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PESTICIDE SAMPLING IN THE STATE OF NISSOURI
Lindane to Trifluralin

- |r HELL nssuus

o b ool rorar e RANGE OF
CMELLS 1 poStTIVE | CONCEN: -
sweiep | weus TRATIONS.:

(Toxaphene) f'ibéiéii&' 87/12; 88/3,5,9 10 0o | o 40 o | o
PENISEOT 86/6,7,11 6 o | o 12 0 0
89/12; 90/3,5,9 1 o | o || 4 0 0 "[
BALINE 87/12; 88/3,5,9; 20 0 q| 80 0 0 m
i 89/12; 90/3.5.9
' 86/6,7,11 7 0 oj" 16 0 0
‘stott ¢ (pm.m) 86/11 1 o | o "I 1 o | o
:"smsr | s7/12; 88/3,5,9 9 0o | o I 36 0 0
srooomo 86/6,7,11 7 0o | o % 0 0
YEXAS - 89/12; 90/3,5,9 15 o | o 60 0 0
| uessrm»‘r 89/12; 90/3,5,9 12 0 0 8 0 0
mienr | ses12: 907359 10 o | o 40 o | o
TOTAL DISCRETE " 269 0 0 925 0 1]
WELLS/SAMPLES
Teifturetin “ ATOMISON 87/12; 88/3,5,9 o] o ||| 64 0 0
'mm:m : 87/12; 88/3.5,9 0 oj“ 20 0 0
garTon _ 89/12; 90/3,5,9 o | o m 12 0 0
‘eooue_‘:f": 87/12; 88/3,5,9 1 o ol w o | o
BUTLER 86/6,11; 87/7 13 0 o | 24 0 0
ARRG 87/12; 88/3,5,9 27 o | o 108 0o | o
cmnoa 87/12; B8/3,5,9 6 o | o 2 0 0
o 87/12; 88/3,5,9 2 0 0 7 0 0
Z'oumm 86/6,11; 87/7 1 o | o 2% 0 0
GREENE 89/12; 90/3,5,9 13 o | o 52 0 0
f-no-..ARo 87/12; 88/3,5,9 3 0 0 12 0 0
Asper L1 89/12; 90/3,5,9 12 0 0 48 0 0
um‘e‘m‘i% 89/12; 90/3,5,9 7 0 0 28 0 0
uuac»cz 89/12; 90/3,5,9 10 o | o 40 0 0 |
nrssxsszm ";_.; 86/6,11; 87/7 16 o | & 32 0 4 I 0.143-
: - | 0.3
mss:ss'x'm; s 86/11 m 9 0 0 m 9 0 0 m
CPOWP) Si i
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PESTICIDE SAMPLING IN THE STATE OF MISSOURI
Lindane to Trifluralin

[SAMPLE RESULTS

I et vesues

STOTAL W,
“SAMPLES'
L YEAR/MONTH
(eifluralimy ||| mowryeau: ] 87/12; 88/3,5,9
[ s
R ‘ 87/12; 88/3,5,9
Cugd WADRITD -] 86/6,11; 87/7
NEV MADRID | 86/11
CPDUPY
soomay - | 87/12; 883,59 10 o | o 40 o | o
pemiscot | 86/6,7,11; 87/7 13 0 1 22 0 1 0.006
PET1)S 89/12; 90/3,5,9 1 o | o ‘ 0 0
CSALINE | e7/12; 88/3,5.9; 20 0 0 80 0 0
Srrannr oo 8942y 90/3.5.9
cgeort - sese,7.11; 877 14 o | 2 29 0 2 0.009-
SR SRR 1 0.01S
SCOTT (POWP)- 86711 1 o | o 1 o | o
" sueLsY | 87/12; 88/3,5,9 9 0o | o 36 o | o
STOODARD - | 86/6,7,11; 8777 W 15 o | 3 ” 27 0 3 0.007-
R 0.024
I Texas | 89s12; 90/3,5,9 15 0 0 | 60 0 0
I wepsTER: | 89/12; 90/3,5,9 12 0 o | 48 0 0
] SWRIGHT k| 8es2; 90/3,5,9 10 0 oJ" 40 0 0
YOTAL DISCRETE 32 o | 10 1,019 o | 10 0.006-
WELLS/SAMPLES 0.143
GRAND TOTAL
DISCRETE 325 17 o9 1,056 27 145
WELLS/SAMPLES

» Ko MCL or Lifetime HA available.

A (PDWP) - Public Drinking Water Program
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Well Sampling by County

(Total Number of Wells with Pesticide Detections / Total Number of Wells Sampled)

Nebraska

UERGEN

| Total Wells Sampled

per County

> 108688
581 1o 108448
121 to 5068
51 to 106
1 1o 50

No wells sampled

Pesticides Detected
12-Dichloropropane Metolachlor
Alachlor Prometon
Aldicarb Propazine
Ametryn Propachlor
Atrazine Simazine
Cyanazine Terbufos
Dieldrin Trifluralin
Fonofos
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OVERVIEW OF STATE LEGISLATURE AND ENVIRONMENTAL POLICIES
REGARDING PESTICIDES IN GROUND WATER

Most of Nebraska’s 330,000 rural households and 84% of the state’s public water supplies
rely on ground water to meet drinking water needs. For this reason ground water is
considered to be Nebraska’s most vital natural resource and is, therefore, formally protected
under the Nebraska Groundwater Protection Act. |

Potential pesticide contamination of ground water is of particular concern because Nebraska
ranked seventh nationally in pesticide usage and second in number of irrigated acres. An
estimated 33 million pounds of pesticides were used on major crops in Nebraska (1987).
Atrazine is the most heavily used pesticide followed by alachlor and propachlor.

Concern about ground-water contamination in Nebraska is particularly pronounced in the
central Platte River valley, where intensive cultivation and irrigation, a shallow water table,
and soil of low water-holding capacity all combine to maximize the probability of leachates
infiltrating local ground-water sources. An additional problem in this region is the fact that
most residents living outside of organized cities and towns draw water for domestic use from
a well located on their property. Such wells are likely to be less deep and of less sound
construction than their municipal counterparts, thus increasing the possibility of exposure
to potential harmful ground-water contaminants by rural dwellers.

The extent of the problem of contamination of rural private well water resulting from the
use of agricultural chemicals had not been extensively studied in Nebraska up through the
mid-1980’s. Beginning October 1, 1984, as a result of increased funds and technical
assistance became from the Centers for Disease Control, the Nebraska Department of
Health was presented with the opportunity to conduct a systematic, large-scale investigation
of private well water quality.
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REPORTED STUDIES OF PESTICIDES IN GROUND WATER

Spalding, Roy F., M.E. Exner, J1. Sullivan, and P.A. Lyon, Chemical Seepage form Tail water
Recovery Pit to Adjacent Ground Water, Journal of Environmental Quality. Vol 8, No 3.
July-September 1979

Primary Objective

The purpose of this study was to determine whether the integrity of ground water is
threatened by seepage form pits in areas of shallow water table and if threatened to what
degree.

Design

Merrick County was selected as the site for this investigation because the water table
beneath about 75% of the county is within 3 m of the land surface. A 4-year-old reuse pit
in the Platte River bottom land of southwestern Merrick County was chosen as the site for
the seepage study. The pit has a maximum dimensions of 46.6 by 16.5 by 3 m. In the
immediate area of the reuse pit and in the field upgradient from it the soil is the moderately
well-drained Merrick loam (cumulic Haplustoll). This study consisted of two parts: an areal
study and a seepage study. The areal study sampled ground water from 18 irrigation wells
and 10 reuse pits in Merrick County. Samples were analyzed for atrazine and NO,-N.

For the seepage study 15 sand-point monitoring wells were installed around a single reuse
pit. Five of the wells were upgradient and 10 downgradient from the pit. The intake
screens were about 0.8 m below the water table in the very shallow wells, about 1.5 m below
in the shallow wells, about 3 m below in the medium-depth wells and about 6 m below in
the deep wells. The very shallow wells were installed a few days after the pit was spiked.
The reuse pit was spiked with 247kg Br, 200g “*N-labeled NaNO,, and 1.1kg atrazine.
Samples were collected before and after splkmg

Results an lusi

In the areal portion of this study atrazine was detected in all but one of the 18 ground water
samples. The significant correlation coefficient of +0.48 for NO,-N and atrazine indicated
that both probably enter the ground water by infiltration through the soils. Some of the
lowest atrazine concentrations and the least variability were found beneath soils having a
shallow (<1.5m) water table. The low concentrations may be due to either the sorption
of atrazine on clay-size particles and/or the degradation of atrazine in the upper soil
horizon. Atrazine concentration in ground water beneath moderately well drained and well
drained soils showed a high degree of variability. This scatter probability indicates that
atrazine occurs in the ground water as relatively nondispersed plumes, which may reflect
differences in application rates, water management and/or spillage.
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Differences between the transport of Br, ®N-labeled NO,-N, and atrazine were detected
in curves of relative concentration vs. time. In this field situation Br" was the most
conservative tracer. Transport of the “N-labeled NO,-N-tracer was shown to be affected
by interaction with N in the sediment-water system. Atrazine transport was least
conservative and presumably greatly altered by adsorption on fine-textured sediments at the
water-sediment interface.

Detection of Br’, “N-labeled NO,-N in shallow and medium-depth wells downgradient from
the reuse pit indicated seepage from the pit into adjacent ground water. Probably many
other reuse pits in Merrick County similarly lose water by seepage. However, most of them
are in areas were the ground water NO,-N concentration already exceeds 10 mg/L. During
most of the year seepage from such pits probably contains lower concentrations of NO,-N
and atrazine than already occur in the surrounding ground water. -One key to lowering
seepage losses is pit management. By continually pumping from each pit during irrigation
runoff events, head pressure on the sides and bottom of the pit can be kept at a low level,
thereby reducing the rate of chemical transport across the water-sediment interface.

Spalding, Roy F., Gregor Junk, and John Richard, Pesticides in Ground Water Beneath
Irrigated Farmland in Nebraska, August 1978. Pesticides Monitoring Journal, Vol 14, No
3, September 1980

Primary Objective

The purpose of this study was to measure the levels of selected pesticides in ground water
overlain by cropped and irrigated medium-textured silt loam soils having a moderately thick
unsaturated layer. Most of the pesticides were selected because of current or past usage,
but others were chosen because they have been mentioned in the Federal Register in
discussions on primary national drinking water regulations.

Design

Water samples were collected from an area along the Platte River in Hall and Buffalo
Counties were the NO,;-N concentrations in ground water exceeded 10.0 mg/L. Samples
were collected from 14 wells in August of 1978 and analyzed for NO;-N and the following
pesticides: atrazine, alachlor, aldrin, dieldrin, 2,4-D, DDT, endrin, heptachlor, heptachlor
epoxide, lindane, methoxychlor, and silvex.

Its an nclusi
Detectable concentrations of atrazine occurred in all ground water samples and alachlor in
two samples, Concentrations ranged from 0.06-3.12 ug/L for atrazine and around 0.01 ug/L
for alachlor. The wide range in atrazine concentration in water under predominantly silt
loam soils suggests that vertical transport is associated with possible differences in water
management.
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Exner-Spalding, Mary, and Roy F. Spalding, Conservation and Survey Division, Institute of
Agriculture and Natural Resources, University of Nebraska, Tel.: 402-472-7547. Ground-
Water Contamination & Well Construction in Southeast Nebraska. Study conducted fall
1981 through fall 1982. (Reported in Groundwater 23(1), January-February (1985), 9 pp.)

Primary Objective

The primary objective of this study was to determine the causes of elevated ground-water
NO;-N concentrations and their unusually high frequency in the ground water of the Lincoln
quadrangle in southeastern Nebraska. Nitrate-nitrogen (NO;-N) concentrations and total
and fecal coliform densities were determined in ground water from 268 household and stock
wells in an 1100 mi’ area of southeast Nebraska. Forty-seven of the 268 wells were analyzed
for several commonly used pesticides as well.

Design:

Ground-water samples were obtained from 47 household and stock wells during fall 1981
and spring, summer, and fall 1982 in the four counties comprising the Lincoln quadrangle
in southeastern Nebraska. Eight wells were sampled in Johnson County, 4 wells in Nemaha,
15 wells in Pawnee, and 20 wells in Richardson County. The following information was
recorded for each well: type of construction, casing, depth, age, and use. In addition, the
location of each well with respect to the land surface and to potential sources of nitrate
contamination was recorded.

Samples were analyzed for alachlor, atrazine, carbaryl, carbofuran and propachlor. These
pesticides were chosen on the basis of their common usage and their relatively high aqueous
solubilities, which suggested that they might be candidates for vertical transport to the
aquifer. Pesticide samples were obtained in 4-liter glass jugs and shipped at the end of each
day by express bus to the Ames Laboratory, Ames, Iowa. Within 24 hours of arrival, the
pesticides were extracted using the XAD-2 resin extraction procedure of Junk et al (1976)
and analyzed by GC/ECD with different polarity columns and periodic confirmation by
GC/MS. Detection limits were 0.01 ppb for atrazine and alachlor and 0.03 ppb for
propachlor, carbofuran, and carbaryl.

Results and Conclusions

Only atrazine and alachlor were found in detectable quantities in the 47 samples analyzed
for pesticides. All concentrations were below the respective Maximum Contamination
Levels (MCL) for atrazine and alachlor of 2 and 3 ppb. Alachlor was detected in one well
in Richardson County at 0.02 ppb. The areal distribution of atrazine in the 13 samples with
concentrations above the detection limit was random. The highest concentrations occurred
in Pawnee and Richardson (0.51-1.00) and Nemaha (1.01 to 3.00 ppb) Counties. Both the
frequency of occurrence (28%) and the levels of atrazine (average concentration of <0.08
ppb) in ground water in the Lincoln quadrangle were much lower than those from an earlier
study in the central Platte area where the frequency of occurrence approached 100% and
the average concentration was around 1 ppb (Spalding et al, 1978; 1980). There the areal
distribution of atrazine was associated closely with that of NO,-N which was used as an
indicator of deep percolation from irrigated croplands (Spalding et al, 1980).
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Although highly contaminated with NO,-N, the ground water sampled in the study was
relatively clean with respect to pesticides. There was no significant correlation between the
two constituents (r = +0.153). Atrazine, the most frequently detected pesticide, was
detected only in water from wells in pump pits or in wells lacking a watertight casing. The
one ground-water sample containing alachlor was also from a well in a pump pit. None of
the wells surveyed that met construction criteria contained atrazine. It was suggested that
spillage during preparation of the pesticide for field use could be the source of
contamination.

Jacobs, Candace A. or B. Rettig. Division of Environmental Health and Housing
Surveillance, Nebraska Department of Health, Tel.: 402-471-2541, 1985, 1986, and 1987,
Domestic Well Water Sampling in Central Nebraska: Laboratory Findings and their
Implications. Studies conducted/reported 1985, 28 pp., 1986, 19 pp., and 1987, 22 pp.

Since 1985, a program involving sampling and analysis of water from private wells of
randomly selected rural residents has been conducted to determine the extent of
contamination of rural drinking water wells and to determine the factors that contribute to
contamination of these wells. The program is administered under a cooperative agreement
between the Centers for Disease Control (CDC) and the Nebraska Department of Health
(NDOH). The purpose of the agreement is to increase the State’s capacity to monitor
occupational and environmental safety and health, Each year groups of counties are
selected as target areas for well water sampling. At the end of the five-year project (1989),
randomly selected samples will have been collected and analyzed from the entire state.

Design:

1985 Phase:

The 21-county project target area was separated into three strata according to the variance
in ground-water pollution potential within the target area. Stratum I included Blaine,
Hooker, Logan, Loup, McPherson, and Thomas Counties, Stratum II included Custer,
Frontier, Furnas, Gosper, Harlan, Hayes, Red Willow, Sherman, and Valley Counties, and
Stratum III included Buffalo, Dawson, Kearney, Lincoln, and Phelps Counties. The
percentage of expected contaminated wells in each stratum was estimated (0.025%, Stratum
I; 0.10%, Stratum II; 0.15%, Stratum IIT) based on differences in ground-water pollution
potential. County rural directories were utilized for the random selection of residences for
well sampling, eliminating those target area residents living in the more populous
communities that usually have a single municipal source of water. At the time of sample
collection, information was gathered concerning the construction of the well and the use of
specific farm chemicals in the immediate vicinity of the well.
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Sample sizes sufficient to reflect the expected proportions of contaminated wells in each
stratum were projected statistically; however, the actual numbers of samples analyzed were
slightly less: 120 for Stratum I (123 projected), 123 for Stratum II (136 projected) and 166
for Stratum III (188 projected) for a total of 409. Water sampling procedures were
standardized according to a detailed protocol. An outside tap as close as possible to the
well source was recommended for the sampling. Three separate samples were drawn; one
each for the analysis of nitrate and bacteria, background radiation, and pesticides. All
samples were analyzed at the State Health Department Laboratory in Lincoln.

Samples were analyzed for carbamate pesticides by a high-performance liquid
chromatography (HPLC) method; organophosphate pesticides were analyzed using GC. A
list of the specific pesticides included in the analysis was not provided; however, analysis
included at least the following: alachlor, atrazine, cyanazine, fonofos, and trifluralin.
Detection limits were not provided.

The relationships between the levels of pesticides, nitrates, bacteria, and radiation levels
detected in well samples and selected factors related to well construction and chemical
usage were examined, along with the intra-sample association between nitrate levels and
pesticide contamination.

1986 Phase:

The 1986 project involved a different target area (with the exception of Dawson county).
Based on geological characteristics, the three strata in the 11l-county study included the
following counties; Garfield, Holt, Rock, and Wheeler in Stratum I; Dawson, Hall,
Merrick, and Scotts Bluff in Stratum II; and Adams, Clay, and Hamilton in Stratum ITI. The
percentage of expected contaminated wells in each of the three strata was estimated from
the previous year’s nitrate and pesticide test results to be 10%.

Sample sizes were 135 for Stratum I, 130 for Stratum I, and 134 for Stratum III, for a total
of 399. Water sampling procedures and pesticide and data analyses were conducted as
described in the 1985 phase.

1987 Phase:

Twenty-two counties located in northeastern and east central Nebraska were grouped into
strata based on similarity of soil type and land use. Stratum I includes Boyd, Keya Paha,
and Knox counties and is characterized by sandy, sandy loam and loess soils, The land is
used primarily for rangeland with some irrigated agriculture and forest areas. Stratum II
is composed of Burt, Cedar, Colfax, Cuming, Dakota, Dixon, Dodge, Pierce, Stanton,
Thurston, Washington, and Wayne Counties. Soils are silts and sands, and the majority of
the land is cultivated. Stratum Il includes Fillmore, Polk, Saline, Seward, Thayer, and York
Counties. Soils in this area are loess, alluvial silts and clays, and land is primarily used for
cultivating irrigated row crops. In addition to the counties included in the three strata, sites
selected for sampling in 1985 from Dawson County were resampled this year and results
from both years were compared. The percentage of expected contaminated wells in each
stratum was estimated based on the results of the previous year’s analysis, and soil types:
15% of the wells were expected to be contaminated in Stratum III, and 10% to be
contaminated in Strata I and IL
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- A total of 491 samples was analyzed for pesticides. Thirty-eight samples were collected in
Dawson County, and the number of samples collected in each stratum are presented below.

Wells Wells Wells
Stratum 1 Sampled Stratum 11 Sampled Stratum ITI Sampled
Boyd 29 Burt 10 Fillmore 21
Keya Paha 13 Cedar 12 Polk 22
Knox 87 Colfax 12 Saline 39
Cuming 18 Seward 58
Dakota h) Thayer 23
Dixon 5 York 27
Dodge 14
Pierce 15
Stanton 10
Thurston 4
Washington 13
Wayne 16

Samples were analyzed for 13 pesticides selected based on usage rates in Nebraska, toxicity,
soil leachability, soil half life and ease of laboratory analysis. The pesticides included in
analysis were: alachlor, atrazine, carbaryl, carbofuran, chlorpyrifos, cyanazine, fonofos,
metolachlor, methyl parathion, metribuzin, parathion, terbufos, and trifluralin. Samples
were analyzed for pesticides, based on the class of compounds, following extraction from
water with methylene chloride. The carbamate pesticides, carbaryl and carbofuran, were
analyzed using reverse-phase HPLC with an ultraviolet wavelength detector. The
organophosphates (chlorpyrifos, fonofos, methyl parathion, parathion and terbufos), triazine
herbicides (atrazine, cyanazine and metribuzin) acetanilide (alachlor), acetamide
(metolachlor) and dinotrotoluidine (trifluralin) compounds were analyzed by GC/N-P.
Triazine compound detections were confirmed using HPLC techniques; all other pesticides
were confirmed using GC/MS. Limits of detection were not provided.

Water sampling procedures and data analyses were conducted as described in the 1985
phase.

Results an nclusion

1985 Phase:

Pesticides were detected in 19 wells in the Strata Il and III. Atrazine was detected in 3
wells in Stratum II in Frontier, Furnas, and Harlan counties at 0.163 to 0.410 ppb. Fonofos
was detected in one well in Stratum II in Franklin County at 0.056 ppb. In Stratum III,
alachlor was detected in one Dawson County well at 0.822 ppb. Atrazine was detected at
levels exceeding its 3-ppb MCL in two wells in Buffalo County at 3.2 and 3.7 ppb and in one
Phelps County well at 107.2 ppb. Atrazine was detected at levels of 0.112-1.9 ppb in 3 wells
in Buffalo County, 6 wells in Dawson County, 1 well in Kearney County and 2 wells in
Phelps County. Cyanazine was detected in one Dawson County well at 3.2 ppb, below its
U.S EPA’s Lifetime Health Advisory (LHA) of 10 ppb.
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The findings of the study confirmed that certain characteristics of poor well construction--
shallow depth, dug or driven construction methods, and the absence of casing--were
significantly related to chemical and radiation contamination in the wells sampled. The use
of pesticides and nitrates in the vicinity of the wells samples was not associated with well
contamination. Although use of both nitrates and pesticides was indicated more frequently
in the vicinity of contaminated wells in comparison with the uncontaminated wells,
differences were not statistically significant. The concentration of contaminated wells in
Strata II and III also corresponded to a greater use of nitrates and pesticides than in
Stratum I; however, there were several possible explanations for this finding. The most
likely was that the lack of adequate specific data on pesticide and nitrate use near the
sampled wells resulted in poor quantification of these variables. In addition, the use of
chemicals on neighboring properties in close proximity to the wells sampled was not
quantified at all. Another possible explanation was that soil composition, depth of water
table, and well construction may have been more important factors in predicting well
contamination than nitrate or pesticide use.

The study found nitrate and/or pesticide contamination in 45 of 451 private wells sampled
(10.0%); excluding Stratum I, the rate of contamination increased to over 1 in 8 wells
(44/325). If such a rate persisted in other areas of the state with similar geologic and
economic characteristics (which would include most of the Platte River valley and the
predominantly cultivated regions of central and eastern Nebraska), this would indicate that
a substantial proportion of the state’s population could be ingesting water of dubious quality.

1986 Phase:

In Stratum I atrazine (MCL = 3 ppb) was detected in 1 well in Holt County at 22.70 ppb
(13.39 on re-analysis) and in 3 other Holt County wells at 0.548 to 1.57 ppb. Atrazine was
detected above its MCL in Stratum II in 1 Merrick County well at 6.24 ppb and in 2 Hall
County wells at 3.06 and 4.00 ppb. Atrazine was detected at levels below its MCL in 2 wells
in Dawson, 5 wells in Hall, 7 wells in Merrick, and 1 well in Scotts Bluff Counties at 0.343
to 2.73 ppb. In Stratum III, all atrazine detections were below the MCL at 0.147 to 0.907
ppb in 3 Adams County wells, 5 Clay County wells, and 6 Hamilton County wells.

The differences in the percentage of wells contaminated with pesticides in each stratum
were statistically significant between Strata I and II and Strata 1I and III, but not between
Strata I and III. Wells contaminated with pesticides were significantly less deep and were
located significantly closer to cropland than their uncontaminated counterparts. There were
no other statistically significant differences between contaminated and uncontaminated wells
for any of the other factors examined.

The percentage of wells with evidence of nitrate, pesticide, bacterial, and radiation
contamination reached the highest levels in Stratum I and, with the exception of nitrate
contamination, were lowest in Stratum II. The nitrate and pesticide contamination problems
in Stratum I, which straddles the Platte River, were documented in earlier studies in the
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region (including the 1985 study) and were concluded to be the result of heavy chemical
usage and a shallow water table. By contrast, Stratum II is less devoted to agriculture than
either Strata I or III, which explains its low percentage of wells contaminated with
pesticides.

The findings of the 1986 well survey confirm the findings from the 1985 survey. In both
surveys, the mean depth of wells contaminated with nitrates or pesticides was significantly
lower than that of the uncontaminated wells. In 1985, wells contaminated with nitrates or
pesticides were less likely to have been drilled than uncontaminated wells; however, since
almost every well sampled in 1986 was drilled (98.7%), significant differences between
contaminated and uncontaminated wells were not observed. In addition, the mean distance
to cropland among the 1986 wells contaminated with nitrates or pesticides was significantly
less than that to uncontaminated wells, but sufficient data were not available to evaluate
1985’s wells. In both 1985 and 1986, pesticides and nitrates were used on the premises of
nitrate- and pesticide-contaminated wells more frequently than on the premises of
uncontaminated wells, although such differences were not statistically significant in either
year, due largely to the fact that agricultural chemicals were used on the premises of both
contaminated and uncontaminated wells in a high percentage of cases.

1987 Phase:

Pesticides were found in 6.92% of the wells sampled (34/491). Atrazine was detected in
one well in Stratum I in Knox County at 0.36 ppb. Alachlor was detected in this same well
at 0.95 ppb. In Stratum II, atrazine was detected in 2 wells in Stanton and Washington
Counties at 0.178 to 0.58 ppb. Alachlor was detected in 2 wells in Stratum II at levels
exceeding its MCL of 2 ppb. Alachlor was detected in 1 Wayne County well at 2.96 ppb,
and 1 Colfax County well at 20.6 ppb. In Stratum III atrazine was detected in 1 Fillmore
County well, 7 Polk County wells, 3 Saline County wells, 7 Seward County wells, 1 Thayer
County well, and 6 York County wells at 0.13 to 1.70 ppb. Atrazine was detected in 4 wells
in Dawson County at 0.37 to 0.5 ppb.

Wells with pesticide contamination were significantly closer to cropland than wells without
pesticides. Almost two thirds (22/34) of all wells found containing one or more pesticides
were also contaminated with nitrate levels exceeding the MCL (10 mg/1). Strata I, with less
cropland and irrigation, had the smallest percentage of wells contaminated with pesticides.
Strata III, with the highest percentage of irrigated cropland (and concomitant agricultural
chemical application) had the highest number of drinking water wells where pesticides were
detected (25/34) and the highest mean nitrate-nitrogen level of all the strata examined. The
nitrate and pesticide contamination problems in Strata III, through which the Little Blue,
West Fork of the Big Blue, and the Big Blue Rivers run, may be the result of heavy
fertilizer and pesticide usage on irrigated cropland.

Driven wells were more contaminated with pesticides than wells that were drilled. Driven
wells tend to be more shallow and lack watertight casings, which would draw water from
more contaminated shallow aquifers and perched water tables than generally deeper drilled
wells, which can draw water from deeper, less contaminated sources. Wells that are deeper
tend to have less contamination with nitrates, pesticides and gross alpha radiation. This
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agrees with findings from the 1985 and 1986 studies in which it was found that the mean
depth of wells contaminated with nitrates or pesticides was significantly less than that of the
uncontaminated wells.

Jones, Russell L., S. Dwight Kirkland, and E.L. Chancey, Union Carbide Agricultural Products
Company, Research Triangle Park, North Carolina. Measurement of the Environmental
Fate of Aldicarb Residues in a Nebraska Sand Hills Soil. Study conducted in 1985.
(Reported in Applied Agricultural Research; 2(3):177-182 (1987)).

Primary Objective
This study was conducted to support the registration of aldicarb. The objective of this study
was to measure the degradation and movement of aldicarb in the Nebraska Sand Hills using

an unsaturated and saturated zone field research study.

Design
The experimental site was an approximately 0.6-ha section of a cornfield 3 km (2 mi) south

of Bartlett, Nebraska in Wheeler County. This site was selected because of its shallow water
table and because its loamy sand soil and sand subsoils are typical of soils on which corn
is grown in Nebraska. Aldicarb was applied at planting on May 3, 1985, at a rate of 1.68
kg/ha (1.5 Ib/A) in the seed furrow by using insecticide boxes located behind the seed
planter. Row spacing was 0.7 m (2.3 ft). The cornfield was irrigated according to normal
grower practice using a center pivot irrigation system. The plot was located at the edge of
the irrigated area. A site diagram is shown in Figure 1. To monitor shallow ground water
at the test site, 15 shallow wells were installed before application of aldicarb. Each well
consisted of 3.8-cm-diameter PVC pipe and a 0.3-m long PVC screen with 0.15-mm wide
slots. The 15 wells were arranged in five clusters, with one cluster located up-gradient (with
respect to ground-water flow) of the treated area, two clusters in the treated area, and two
clusters located 13.5 m down-gradient of the treated area. Each cluster contained three
wells--one screened just below the water table (about 1.3 m at the time of installation), one
screened 1.5 m below the water table, and the third screened 3.0 m below the water table.
The wells were installed by manually augering to the water table and then driving the well
~point to the desired depth.

Water samples were collected after well installation and at approximately 1,2, 3,4, 5, 6, and
11.5 months after application. Aldicarb carbamate residue concentrations (aldicarb, aldicarb
sulfoxide, and aldicarb sulfone) were measured in soil and water samples by an HPL.C
procedure using postcolumn reactions and fluorescence detection. The minimum detection
level was 1 ppb.
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Results and Conclusions

Ground-water samples from the 15 wells sampled 1-11.5 months after treatment did not
indicate the presence of aldicarb residues in the saturated zone. Aldicarb was detected in
one of the 111 samples at its MCL of 3 ppb. The single detection was during the 2-month
sampling interval in which the wells had to be excavated and an extension pipe installed.
Topsoil was introduced into the wells during this procedure, which may have resulted in the
aldicarb detection. The absence of aldicarb residues in this well a month later, when more
downward movement of residue would have occurred in the soil, tends to support this
hypothesis. The absence of residues in the two shallow wells in the field screened 1.4-1.7
m and 1.7-2.0 m below the surface, as well as the decline in residues in the 0.6- to 0.9-m
stratum in the last soil sampling interval indicates that any aldicarb residues that may have
entered the saturation zone degraded relatively rapidly (probably at least as fast as the 15-
to 30-day half-life estimated for the unsaturated zone).

Exner, Mary E., and Roy F. Spalding, Water Center, Institute of Agriculture and Natural
Resources, University of Nebraska, Tel: 402-472-7547. Occurrence of Pesticides and
Nitrate in Nebraska’s Ground Water, 1990. Summary report of pesticide data representing
all available information from 1975 through January 1, 1989. (Reported March 1990, 34

ppP.)

Prim jectiv

The report represents an atlas of ground-water nitrate and pesticide information from
several local and state agencies and the USGS. Its purpose is to characterize the areal
distribution of agrichemicals in Nebraska’s ground water and to correlate the occurrence of
contamination with parameters that enhance leaching. The authors note that because of the
disparity in the numbers of different types of wells sampled and the nonrandom distribution
of the samples, these data should not be used to describe average conditions of the state’s
ground water.

Design

The assessment is based on analysis of pesticide residues in 2,260 ground-water samples.
Data were provided by the USGS, the Nebraska Departments of Health (NDOH) and
Environmental Control (NDEC), the Natural Resources Districts (NRDs), and the Lincoln-
Lancaster County Health Department (LLCHD). The database also includes data from the
authors’ studies at the Conservation and Survey Division (CSD) of the University of
Nebraska. All ground-water samples included in the assessment were collected and
analyzed by accepted protocols for the purpose of monitoring and researching ground
and/or drinking water quality. Additional data available from other sources were not
included due to the questionable integrity of sampling techniques or preservation and
storage methods used. The pesticide data included in the atlas represent all information
available before January 1, 1989. The earliest results were obtained in 1975 for atrazine.
In instances where wells were sampled more than once or by more than one agency, only
the most recent data were used.
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Samples collected by the NDOH, NRDs, and the LLCHD were analyzed for the following
pesticides: alachlor, atrazine, carbaryl, carbofuran, chlorpyrifos, cyanazine, ethyl parathion,
fonofos, methyl parathion, metolachlor, metribuzin, terbufos, and trifluralin at detection
limits in the parts per trillion range. Carbaryl and carbofuran were analyzed by HPLC; all
other pesticides were analyzed by GC using EPA method 622 (USEPA 1982) and other
methods as appropriate. Pesticides were canfirmed by GC-MS. The CSD samples were
analyzed by GC-MS using the coincidence of retention time and the coincidence of full scan
mass spectra; NDEC samples were analyzed by GC-MS as well. USGS samples were
analyzed by the two-column confirmation method, and were not confirmed by GC-MS. The
reported triazine detection limit for USGS samples was 0.05 ppb, slightly higher than that
reported for all other agencies.

The areal sample distribution is different for each pesticide because each agency analyzed
its samples for different pesticides. Only atrazine was measured in all samples taken for
pesticide analysis. Distribution of samples indicates that, with the exception of two areas,
one in extreme eastern and the other in western Nebraska, ground water in most of
Nebraska has been sampled for atrazine. Ground water in both of these areas was sampled
in 1989, but data were not available for inclusion in the atlas. Sampling in Douglas, Sarpy,
Cass, Saunders, and Butler Counties in eastern Nebraska concluded a three-year
investigation in the Lower Platte River Valley. Sampling in Sioux, Dawes, Sheridan, Morrill,
Garden, Deuel, Cheyenne, Kimball, and Banner Counties in the western Panhandle, and the
three neighboring counties of Grant, Arthur, and Keith completed the last year of the
NDOH’s S-year CDC assessment.

Results and Discussion

Atrazine was by far the most frequently detected of the heavily sampled pesticides. It was
detected in 13.4% of the 2,260 samples. The majority (78%) of the wells with detectable
concentrations of atrazine contained only trace levels of 1 ppb or less. A total of 22 wells
had atrazine levels greater than the MCL of 3 ppb. Two wells contained greater than 80
ppb atrazine, concentrations well above normally encountered levels, One of the wells was
a shallow 10-ft monitoring well located down-gradient from an irrigated corn field. The
highest concentration of 107 ppb occurred in 2 domestic well in an area where the depth
to water was about 85 feet. A spill or back-siphoning accident could have contaminated this
well. Some of the 6 wells in which atrazine was detected at 5 to 10 ppb were located in
fields with irrigation reuse pits. These irrigation wells could be influenced by seepage from
the pits during the spring. Because spring runoff in the reuse pits is not recycled to the field
until mid to late June when the irrigation season begins, pesticides in reuse pits can seep
into the ground water for over a month.

The regional variability of atrazine concentrations results from areal variability in matric and
preferential flow under normal framing practices, differences in usage, and changes in
geohydrology that influence atrazine transport in both the unsaturated and saturated zones.
About 70% of the atrazine detections occurred where the ground water is highly vulnerable
to contamination and nonpoint nitrate contamination has been documented. In addition,
there were more pesticide detections in shallow wells than in deep wells, in wells without
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sanitary seals than in those with seals, and in wells adjacent to row-cropped areas than in
those farther away.

About 30% of the atrazine detections are in areas where it is more than 50 feet to ground
water. Excluding the well in Phelps County with 107 ppb atrazine, concentrations were
generally in the low ppts. Only 5 wells in this group contained more than 1 ppb atrazine
and 3 of those appeared to be influenced by seepage from runoff retention structures and
reported spills. The trace levels of atrazine in the remaining wells in irrigated corm-growing
areas with greater than 50 feet to ground water could result from preferential flow channels
within fine-textured sediments.

Only 16 of the 2069 wells sampled for alachlor contained detectable concentrations (0.8%).
Fourteen of the 16 detections were at trace levels of <0.40 ppb. Only 2 wells had
detections exceeding the 2-ppb MCL for alachlor. The random distribution of these five
wells dispersed throughout eastern and central Nebraska suggests that misuse, overuse, or
back siphoning could be causes of contamination. Three of the wells were in areas where
it is more than 50 feet to ground water. The sample with the highest alachlor level (20.7
ppb) also contained two other pesticides, which indicated there may have been an accidental
spill or misuse of the chemical.

Propachlor was detected in 18 of 145 samples tested. The highest reported concentration
was 3.5 ppb, well below the LHA of 90 ppb. Propachlor was detected only in samples
collected by USGS and analyzed by private laboratories sunder USGS contract. Most of
the detectable concentrations of propachlor were in the irrigated corn-growing areas of the
Central Platte Valley and Gosper and Phelps Counties. Based on the fact that metolachlor
usage is heavier in corn-growing areas, has a longer half-life, and is more mobile according
to the soil sorption index, if most propachlor detections resulted from leachates from
nonpoint sources, metolachlor rather than propachlor would be more likely to be detected
in the ground water. This was not the case. The authors proposed that the use of
propachlor to control weeds around irrigation wells may have increased the likelihood of
its direct downward movement through the gravel pack in the annular space around the
unsealed wells,

In addition to atrazine, alachlor, and propachlor, 11 other herbicides and insecticides were
detected in ground water. The frequency of detection of insecticides was much lower than
for herbicides. Most of the additional herbicides were triazines, including cyanazine
(detected in 4 drinking water wells and 6 irrigation wells), simazine (detected in 3 drinking
water wells and 11 irrigation wells), propazine (detected in 6 irrigation wells), ametryne
(detected in 1 drinking water well), and prometone (detected in 2 irrigation wells). Sample
collection for the triazines was limited almost exclusively to areas highly vulnerable to
contamination; 6 samples with detectable propazine concentrations, and as many as four
samples with detectable simazine levels were from wells in the same section.

Metolachlor (detected in § drinking water wells and 1 irrigation well) was the only amide

herbicide detected other than the alachlor and propachlor detections already discussed.
Trifluralin was present in several closely spaced monitoring wells adjacent to an artificial
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recharge structure and in one domestic well at concentrations well below the LHA of 5 ppb.
Because trifluralin was detected in the monitoring wells during the first sampling but not in
subsequent samplings, the detections are not considered to be accurate. The herbicide 2,4-
D was measured in only 73 samples largely because its analytical scheme increases the time
and expense of analysis. The two detectable concentrations were well below the LHA of
70 ppb. The three detectable insecticides were dieldrin (detected in 2 drinking water wells)
and fonofos and terbufos, detected in 1 drinking and irrigation well, respectively of the 1,435
samples analyzed for them. Carbaryl, ethyl and methyl parathion, and metribuzin were not
detected in Nebraska ground water,

The authors noted that to minimize exposure to pesticides in drinking water, wells should
be screened in the deepest portion of the aquifer, constructed with tight seals to guard
against surface infiltration, and situated as far as possible from cropped and irrigated fields.
Results also indicated that sprinkler irrigation is preferable to gravity irrigation; under
gravity irrigation the vertical movement of nitrate is faster at the head of the field. Such
preferential percolation also could enhance the vertical movement of atrazine and other
pesticides.
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1975-1989/1 26 o | 7 26 0 7 Ml o.13-1.70
aeo wiitod | 1975- 198971 13 o | o H 13 0 0
elekaRDSoN | 1975-1989/1 21 0 ﬂ“ 21 0 8 0.01-1.00
'ao'tk"?-' i 197s-198911 28 0 | 1 28 o | 1 0.01-0.50
| smns 1975-1989/1 it 0 4 L 0 4 0.01-0.50
1[ smoens 1975-1989/1 4 0o | 3 ]%L 4 0 3 | 0.01-0.50
SCOTTS - 1975-1989/1 43 0 1 w 43 0 1 l 0.819
BLUFF 25
sewARD ] 1975-1989/1 81 0 8 | | 61 0 8 0.01-1.56
SHERMAN 1975-1989/1 15 0o | o ]1 15 0 0
smnon “ ] 1975-1989/1 16 0 1 16 0 1 0.178
] 1975-1989/1 J 33 0o | s 33 0 8 0.01-0.57
1975-1989/1 J 27 o | o 27 0 o
fwnsr'oﬁ':f”’ 1975- 1989/1J, 5 0o | o 5 o | o
vaLLEy ] 1975-1989/8 M s o | o il s 0o | o
wsmcrou 1975-1989/ <"| 13 o [ 2 il s 0 1 j]t 0.58
SiAYNE 1 1975-1989/1 22 0 0 22 0 0
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PESTICIDE SAMPLING IN THE STATE OF MEBRASKA

TOTAL #

" samplES

(Atrazine) 1975-1989/1 9 o | 2 9 o | 2 | o.013.00
VM 1975-1989/1 41 o | 3 41 o | 3 0.01-3.00
. 1975-1989/1 41 o | 1 41 0o | 1 0.07-3.00
zng;/giggfgs m I 2,260 | 22 | 28 ’ 2,260 | 22 | 281 l 0.01-107.2
autytsze | UNSPECIFIED |  Before "l 0 ] 71 0 0
, COUNTIES 1989/1 l |
TOTAL DISCRETE I _J _0] 71 0 0 "
_\JELLS/SAHPLES_ " [ 1 |
corbaryl || ‘sove’ 1987 \ 0o | o 29 o | o
GURY 1987 | 10 0 0 10 0 0
wer a2 0o | o "' 12 o | o
D oean i 1987 “ 12 o [ o [+ 0 | o
|- cimniia. i 1987 " 18 0 0 " 18 0 0
DAKOTA ] 1987 |' 5 o | o I 5 0 0
I owason -~ = 1987 38 o o fl s o | o
DIXON ez | 0o | o 5 0o | o
booge 1987 I" 14 0 0 14 0 0
'fiLiﬁdne 1987 | 21 0 0 21 0 0 "L
XEYA PANA' 1987 13 0 0 | 13 0 0
N s 1987 87 o o I e o | o
‘éx‘es‘ac‘s' 1987 15 o | o ” 15 0 0
POLK 1987 22 0 ojl 22 0 0
s 1987 39 o | o ” 39 o | o |l
Cstuazp 1987 58 0 0 H 58 0 0 "L
STANTON © 1987 10 0 0 H 10 0 0 |
"fim’?e’k':i" 1987 23 o o Jl = o ] o
nuswo»z 1987 ﬂ" 4 0 0 ]I 4 0 0
 WASHINGTON wer |l 13 0o | o 13 o | o |l
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PESTICIDE SAMPLING IN THE STATE OF MEBRASKA

(Carbaryl)
TOTAL DISCRETE | |
WELLS/SAMPLES l
Before 1008 0 0 ' 1008 0 0 |
1987 29 0 0 29 0 0
1587 10 0 0 10 0 0 ’I
1987 [ 42 0 0 ]l' 12 0 0
1987 12 0 9 12 0 0 “
; 1987 18 0 0 18 0 07"
| 1987 m s 0o { o 5 o | o
| pavs 1987 L e o | o 38 o | o
] 1987 5 0 0 5 0 0
M soo 1987 14 0§ o 14 o | o
J meﬁoRa | 1987 21 0 0 m 21 0 0
KEYA PAWA". 1987 [ 13 0 0 ]“ 13 0 0
I Lmox: 1987 JI 87 0 0 m 87 0 0
M oprerce 1987 “‘ 15 o | o m 15 o [ o
l ;-'9'6[ T 1987 22 0 0 W 22 0 0
l §3§i'£;'n'5:~ 1987 35 0 0 39 0 0
lsmma 1987 58 0 0 58 0 0
'smro-a 1987 10 0 0 10 0 0
Thaver. 1987 3 0 0 23 0 0
'nmsme 1587 4 0 0 4 0 0
.uasmmon | 1987 13 0 0 13 0 0
UATNE 1987 16 0 0 16 0 0
“vork. 1987 27 o | o 27 0o | o
TOTAL DISCRETE JI II 109 [ o [ o "I 169 | o | o
WELLS/SAMPLES -
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PESTICIDE SAMPLING IN THE STATE OF NEBRASKA

UELL RESULTS‘

o e oF TaTAL #
ELS sawies |
" SAMPLED Sl
Before
1989/1
1987 29 0§ o % 0
1987 || 10 o | o 0
. 1987 " 12 o | o { 0
{ 1987 12 o | o 0
CUNING 1987 18 0 01 18 o [ o ]
1 ;iai;o‘rg;\"iff 1987 5 0 0 | 5 0 0
M paseson 1987 38 o | o 38 o | o t
] DINON 1987 5 0 0 5 0 0
Il ococe 1987 1% o | o 1% o | o |
~| CRiLtwoRE 1987 21 ¢ 0 21 ) 0 ]"
M cevn pava 1987 13 o | o 13 0 0 “
| xwox__ 1987 87 o | o [l e o | o *
PERCE 1987 15 0o | o 15 o | o
oK 1987 22 o | o Ff 22 0 0 ‘
‘jsmua - 1987 3 ol 39 0o | o
SEWARD' 1987 58 o | o [l se o | o
STANTON . 1987 10 0o | o I" 10 0 o
THAYER 1987 23 0 0 "l 23 ) 0
THURSTOR 1987 4 o | o fl & 0 0
"vAsmncron 1987 "I 13 0 0 13 0 0 1
| WAYNE - 1987 “[ 16 0 0 l 16 0 0
YORK: . wer ||l 27 o | o | e o | o J“
TOTAL DISCRETE I ( 1,435 0 0 l 1,435 0 _Oi_w
WELLS/SAMPLES
” EtUNspscu-‘]sn Before 1082 | o | o " 1082 o | o u
COUNTIES - 198971
”.t_;o‘vp‘ 1987 29 0 0 | 29 0 0
BUFFALG Before 1 o | 1 1 0 1 3.2
o 1989/1
BURT 1987 10 o | o 10 o | o
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PESTICIDE SAMPLING IN THE STATE OF NEBRASKA

]I[ T e
Mo woe lterm e | 'é‘o;”._l
“weils 1 postrive ||| sameles | postTive
sawpiep | weies |l | sawmiEs
| veammonta {0 ‘ ‘ 2ol
{Cyanazine) ‘CEﬁiﬂg 1987 0 0 0
coLEmx- 1987 12 o | o 12 0 0
CMING 1987 " 18 0 0 ” 18 0 0
°“"‘°‘T“‘::“‘" " fi . 1987 % 5 o | o 5 o | o
pavsON ] 1987 38 o | o 38 o | o
] eesye 1 1] o 1 1 o | 3.2
Lo gefere , 3 o | 3 3 0 31" 3.8
e 1989/
DIXON 1987 5 0 0 5 0 c!m
beocE L 1987 1% 0 0 l 16 0 0
FiltNORE 1987 21 0 oﬂr 21 o | o |
7 S sefore 1 o | 1 m 1 o [ EH 3.2°
e ] 1989s1
j 1987 13 o | o 13 0 |
i 1987 87 o | o 87 o | o
Befare 1 0 1 1 0 1 I <3.28
o 1989/1
premce 1987 15 o | o |15 o | o —m
J Before 1 0 1 1 1 0 1 3.2
i 1989/1
- 1987 22 o | o I 2 o | o
1987 39 o | o l" 39 0 0
A 1987 m7 58 0o | o 58 0 0
STANTON 1987 10 0 0 | 10 0 0 ]
.T#AYVE"R.:""“:.' 1987 "r 23 0 0 I,I 23 0 0 ‘l
THURSTON 1987 JIL 4 o | o ]Ir 4 0 o:m
wsumcrou 1987 m 13 o | o Jlr 13 0 [
CVAYHE 1987 16 0o | o 16 0
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PESTICIDE SAMPLING IM THE STATE OF MEBRASKA

OT0TAL;

"WELL RESULTS.

osor
CPOSITIVE .

;Tdfil}fr
SAMPLES:

i

: ;éA
OSITIVE -

(Cyanazineg)

Before
1989/1

. SAMPLED -

_MELLS

i SAMPLES

WELLS/SAMPLES

‘Diazimen -

UNSPECIFIED |
COUNTIES .

Before
1989/1

Before <28
: 1989/1
$ R 1987
TOTAL DISCRETE ” ’| <3.2-3.2

TOTAL DISCRETE
WELLS/SAMPLES

UNSPECIFIED
_COUNTIES

Dieldrin - .

TOTAL DISCRETE
WELLS/SAMPLES

UNSPECIFIED

COUNTIES

fBUffAtd N

Before
1989/1

Before
198971

TOTAL DISCRETE
WELLS/SAMPLES

COUNTIES i -

il

Before
1989/1

M imspecisien|  sefore \ 943 o] o 943 0 0
I eounries = 19891 Il
eovo 1987 29 o | o 29 0o | 0 jl

BURY. 1987 10 o | o 10 0 0
cE 1987 | w2 o | o I 1 0 0 —I
CoLtax 1987 12 o | o 12 0o | o 1
CLNING 1987 18 0 0 18 0 0 ]

' 1987 5 0 5 0 0
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PESTICIDE SAMPLING IN THE STATE OF MEBRASKA

N e aesure W[ eawere mesrs
o | oo W ome | sor
WELLS -
SAMPLED |- i
1 YepnonT
j oA 1987 | 38 0 _o—” 38 0 0
‘o5 1987 5 o | o 5 o | o
vosr Il 1 o | o 14 o | o
FILLMORE 1987 21 0o [ o 21 o | o
| FRANKLIN | Before 1 o | 1 1 o | 1 0.05
SR 1989/1
l KEYA PAMA | 1987 13 0 0 13 0 0
M vox 1987 87 0 0 87 0 0 m
ezl as o | o 15 o [ o |
1987 22 o | o Il 2 o | o |
1987 39 o | o Il 3 o | o
1987 58 o | o J| ss o | o
STANTON 1987 10 o 1o | 10 o | o
TRAYER 1987 III 23 0 0 "l 23 0 0
| rHumsTON 1987 4 o | o il & o | o
| 1987 13 o | o I 13 o | o
[ 1987 16 o | o 16 o | o ]
] “YOR 1987 27 0 0 ' 27 0 0
TOTAL DISCRETE II 1,435 | o | 1 I 1,435 o | 1 I 0.05
WELLS/SAMPLES —_—
Wetotachior ||| unsprciFreo | mefore 505 o | o 505 o | o
S I coonrres T 199
1987 29 0 0 29 0 0
l 1987 10 o | o 10 o | o
1987 12 o | o 12 o | o |
] eoLEAR L 1987 12 o | o 12 0 0 "l
Il comane = wer Il s o | o 18 o | o |l
Il saxora 1987 "I 5 o | o 5 0 0
OAWSON Before I ) o | 1 \ 1 I 0-2.32"
1989/1
1987 ' 38 0 0 I" 38 0 0
orxon 1987 5 o | o m 5 0 0
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PESTICIDE SAMPLING IN THE STATE OF NEBRASKA

| SAMPLE RESWLTS
roraL # 1 wes
SampLes

TRATIONS

(upsiy

Before 1 0 1 m 1 0 1 :{ 0-2.32°
1989/1
1987 21 o | o 21 0o | o
Before 1 0 1 1 0 1 0-2.32°
1989/1 I
: 1 1987 13 0o | o ” 13 o | o 4
—I 1987 87 o | o 87 o | o “
] Before | 1 0 1 1 0 1 0-2.32%
1989/1
] PIERCE. 1987 15 o | o 15 0o | o
lroe Before 1 0 1 “i 1 0 1 0-2.32°
U 1989/1
1
1987 22 o | o 22 o | o
SALINE. [ 1987 39 o | o 39 0o | o ]
” SEVARD L 1987 58 o | o I 58 0 0 m
I stanion wer L 1o o | o Il 1o o | o
1 THAYER Before W 1 o | . 1 0 1 0-2.32°
R 1989/1
1987 23 o | o | 23 0 0 ”
THRRSTON. 1987 ‘ o | o 4 e | o
ASHIRGTON | 1987 13 0o | o 13 0 0
Cwaywg G 1987 16 o | o 16 o | o
Cvore 1987 ]L 27 0 0 27 0 o Il ]
TOTAL DISCRETE m_— | 1,02 | o | s 1,002 o | 6 0-2.32
WELLS/SAMPLES I —
eisntn oo - | weer |2 o | o ||l o | o |l ]
|“~'§Lim'i—f'7 i 1987 " 10 0 0 10 0 0
jI ceoae 1w |1 o | o 12 0| o
‘courax. 1987 12 0 0 12 0 0
] el 1987 18 0 0 18 0 0
’ pAKOTA 1987 |lJ 5 0o | o 5 0o | o
| | orsison 1 1987 38 o | o 38 o | o
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PESTICIDE SAMPLING INM THE STATE OF MEBRASKA

I Ly
(Metribuzin) Q 0 " 5 0 0 |
| o | o 1% o | o |
| o { o 21 o | o |
o | o 13 o | o
P o | o 87 o | o
i o [ o 15 o | o
POk | 2 o | o 22 o | o
CSALINE 1987 I I 39 0o | o 39 o | o
SEWARD . 1987 ” 58 o [ o 58 o | o
CsTANTON L 1987 10 o | o 10 o | o |
fll suaves 1987 23 o | o 23 o | o I
THIRSTON. 1987 4 o | o 4 o | o |
: mmnsmn 1987 13 0 0 13 0 0
aTNE 1987 16 o | o J[ 16 0 0 I
YoRk. 1987 27 0 0 m 27 0 0 ]"
TOTAL DISCRETE 91 o | o "Lm o | o 1“
WELLS/SAMPLES L __
Parathion, 1087 " 29 o | o m—_‘zo o | o
ethyl
1987 Jl 10 o | o “ 10 o | o
1987 'Il 12 o | o |l 2 s | o
1987 | 1 o | ol o | o
cumuc 1987 I s 0 0 I l 18 0 0
N parora 1987 5 0o | o 5 0 0
D.wsow : 1987 38 0 0 38 0 0
DINOK- 1987 5 o | o 5 o | o |
"6';5665 L 1987 14 o | o 1% 0 0
FIUNORE 1987 21 o | o | 21 o | o
?‘Etﬁi‘éﬁk‘,&'wii '3 1987 13 o | o Ul 1 0 0
mox fie 1987 87 0 0 " 87 0 0
]Iﬁféiic“s;i v 1987 15 0o | o 15 o | o
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PESTICIDE SAMPLING IN THE STATE OF MEBRASXA

“PEBTICIDE

YOTAL

vms‘]”"

YOTAL #

_SMPLE‘S‘

?OS!Y!VE -

3 Of

SAMPLES

18

| YEAR/MONTH

_SAMPLED

k2
2

1987

1987

(Parathion, 1987 0
ethyl)

‘ _ 1987 39 0

CSEVARD i 1987 58 0

' SYARTON 1987 10 0

THAYER 1987 23 0

w87 Il & 0

1987 13 0

0

0

TOTAL DISCRETE
WELLS/SAMPLES

o

o [lo |]o |[o |lo |o |o lo |o o \l A

29 0 I'
T 1987 10 o | o o | o
CEDAR 1987 12 o | o 0 0
COLFAX 1987 12 o | o o | o
l CMING 1987 18 0 0 18 0 0
:’ pAoTA 1987 s o | o 5 o | o
DASON | 1987 38 o | o |l s 0o | o
| 1987 5 o Lol s o | o
] '-:oooc,s 1987 1% o | o I 1 o | o
l mmcae """ 1987 21 o | o 21 o | o
1 KEYR PASA_ 1987 13 0o | o 13 0o | o
M o 1987 87 0o | o 87 o | o
1 PIERCE 1987 15 0 0 15 0 0
1 -_PoLki 511 1987 22 0 0 22 0 0
T' 1987 [ 3 o | o 39 0o | o m
i 1987 [ ss o | o 58 o | o
1” 1987 || 10 o | o 10 0 0 "L
—l 7m‘r'sfa‘ 1987 " 23 0 0 23 0 0 "
~| T 1987 4 0o | o ll‘ 4 0 | o
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PESTICIDE SAMPLING IN THE STATE OF NEBRASXA

SAWPLE RESULTS

rmos
POSITIVE

Zimifif
[ SAMPLES'

HigoF
POSITIVE |-

(Parathion, I
methyl)

‘Phorate

UNSPECIFIED Before
COUNTIES . . 1989/1

1 13 o | o
CMAYNE 16 0 0
YORK : 1987 27 0 27
TOTAL DISCRETE 491 o | o 491
WELLS/SAMPLES
UNSPECTFIED’ 7 o | o 17
COUNTIES
17 o | o 17

TOTAL DISCRETE
WELLS/SAMPLES

I 38 0 0
8

propazime || ‘UNSPECIFIED'|  Before 167 o | « 167
- S couNTIES 198971
] g Before ‘ 4 0 4 [A
ey 198971
KERRMEY . | Before 1 o [ 1 ) 0 1
cnn e 198971
1 CPHELPS Before 1 0 | 1 0 1 0-0.118
e 1989/1
TOTAL DISCRETE 173 o | 10 173 0 10 0-0.11
WELLS/SAMPLE
prometon: Ml unspECIFIES | Before | 165 0 0 165 0 0
st ol eoorrest ] 198971 l
‘8UFFALO | Before 2 0 2 2 0 2 0-0.09
SR 1989/1
TOTAL DISCRETE 167 0 2 167 0 2 0-0.09
WELLS/SAMPLES
_‘fﬁ}‘é;;acﬁ'l'brﬁ'a""':‘ HOONE Before 3 0 0 1 0 0
IRIRSIOT IS | | PR 198971
‘BUFFAte - | Before 7 o | 1 7 0 1 <1.0
T 1989/1
custer - | Before 1 o [ o 1 0 0
DA 1989/1
DAWS Before 12 0 0 12 0 0
i 1989/1
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PESTICIDE SAMPLING IN THE STATE OF MEBRASKA

[SAMPLE RESULTS

(Propachlor) Before |
1989/ ||
Before ‘
1989/1
: ] Before 4 4 0
e 1989/1
"GOSPER" Before 5 5 0 4 1.0-3.5
L 1989/1
WAL Eon sefore 13 13 0 4 1.0-3.5
SR 1989/ 1
HAHILTOﬁ ':;::3 Before 1 1 0 i
SEIRR 1989/1
HOL? PR Before 15 15 0 0
TR R 1989/1
HowARD -] Before 1 1 0 0
DR 198971
l " JOHNSON -~ Before J 8 8 0 0 I"
S 1989/1
= : 1
“KEARNEY 7 Before 4 4 0 3 1.0-3.5
ST 1989/1
Jtﬁxmm“‘ Before 1 1 0 0
e 1989/1
i LANCASTER .. Before 1 1 0 0
SRR 1989/1
tﬁéakicx' “ Before ‘ 4 0 0
R 198971
NEMAKA i Before 6 6 o 0
R 1989/1 )
:ﬁUCkbLLS : Before 8 8 ] 0
B 198971
PAWEE Before 16 16 0 0
G 1989/1
J PHELSS - Before 3 0 3 1.0-3.5
BSieiat 1989/1
POLK v Before | 1 0 0
‘o 1989/1
RECHARDSON Before 21 6 0
e 1989/1
» SALVHVIE Before " 1 1 0 0
e 1989/1 J
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PESTICIDE SAMPLING IN THE STATE OF NEBRASKA

VELL RESLTS

COTOTAL
CyeLs
SAMPLED

A
SPOSITIVE -

UL WELLS

e RESATS
LmeE
PoSITIVE
CSAMPLES

TOTAL #
SAMPLES

Before
1989/1

) b Wi
MCL

(Propachlor) !.

Before
1985/1

TOTAL DISCRETE
WELLS/SAMPLES

<1.0-3.5

simazine ||| unseeci#ien|  sefore 159 0 0 159 0 0
ST I couNTIES 1989/ 1
I BUFFALO Before | 3 0 3 3 0 3 0-0.60°
s 1989/1
HALL | Before 7 o | 7 7 0 7 0-0.69°
IEREEER 1989/1 :
KEARNY Before 1 0o | 1 1 0 1 0-0.69°
R 1989/ 1
I KEYA PAHR. | Before 1 0 0 1 0 1 0-0.69°
L 1989/ 1
l SMEELER Befare 2 o | 2 2 o | 2 0-0.69°
Shne 198971
TOTAL DISCRETE 173 0 13 173 0 1% 0-0.69°
WELLS/SAMPLES I
I UNSPECIFIED Before " 943 0 0 | 943 0 0
. counties 198971
I soYo 1987 29 0 0 I 29 0 oj
| BURT ] 1987 10 0 0 ' 10 0 o—|
| eEpaR 1987 12 0 0 ’ 12 0 0
COLFAX 1987 12 0 0 12 0 0 l
CCUMING 1987 18 0 0 18 0 0 "
DAKOTA 1987 5 0 0 5 0 0
‘Dawson - 1987 38 0 0 38 0 0
W
DIXON™. 1987 | 5 0 0 5 0 0
DODCE - 1987 J" 16 0 0 14 0 0 |
CFELLMORE |- - 1987 21 0 0 21 0 0
Before 1 0 1 II 1 0 1 0.02
1989/1
1987 13 0 0 13 0 0
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PESTICIDE SAMPLING ¥ THE STATE OF WEBRASKA

s mesurs ol shete Resiars
oL w |
- SAMPLES
_{Terbufos) 87 0 0 0 0
15 o | o 15 0 0 |
22 o | o I 22 0 0 J |
39 o | o 1 39 0 0
58 o | o ll s 0 0 “L
w | ool v | o] ol
23 o | o 23 0 0 "L
HiRSTON 4 0 oJ 4 0 0 ]"
msn VGTON wez |l 13 o | o [ 13 o | o |
3 1987 16 o | o 16 0 0 ]
h S 1987 27 0 | o 27 0o | o
TOTAL DISCRETE " 1,435 o | 1 1,435 0 1 | 0.02
BT R —
rettturatin’|f| nseecirien 948 o | o | 948 o | o I
oo counties 1989/1
govp 1987 29 0 0 29 0 0 ”
suFFaLD Before 1 o | 1 o | ]l 0.042
ol 1989/1
] : 1987 "L 10 0 0 10 0 0 '
] AR’ 1987 J" 12 0o | o 12 o | o
] ébi},{kz‘i“ ive 1987 12 0 0 12 0 0
CONING 1987 18 o | o I} 18 o | o —m
omm 1987 5 0 0 5 0 0 |
DAWSON 1987 38 0 0 38 0 0
DINON 1987 5 0o | o s o | o
1987 1% ol o ][ 1% o | o
1987 21 o |l o ] 21 0 0
1987 13 o | o I[ 13 o | o
1987 87 o | o l 87 0 0
|| piérce. 1987 15 0 ] o 15 0 0 “
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PESTICIDE SAMPLING IN THE STATE OF NEBRASKA

GRAND TOTAL
DISCRETE
WELLS/SAMPLES

{Trifluralin) ' 0 0
A, SALINE 1987 39 0 :”> 39 o | o
SEWARD 1987 58 o | o 58 0 |
J,srmrou 1987 10 0 oJ" 10 o | o “
j THAYER - wer [l 2 o [ o ll = o | o
iﬁff&&ifiﬁi&k‘ 5 1987 " 4 o | o " 4 0 0
J VASHINGTON 1987 1" 13 o | o 1l 13 o [ o
J LwAms e 1987 " 16 0 0 ‘ 16 0 0
H'roax G 1987 " 27 0 0 H 27 0 oj"
TOTAL DISCRETE m " 1,40 | 0 | 1 ' 1,440 0 ‘1_J| 0.042
WELLS/SAMPLES

2,280 24 319 2,376 24 414

A pata reported from the atlas sumary, Occurrence of Pesticides and Nitrate in Nebraska's

Ground Water, 1990. One sample per well is reported here because the number of samples
was not included in the atlas and was not available from the individual reports., 1f
concentrations for detections were available from the other reports, they were used;
otherwise, concentration ranges used in the atlas were reported.

B toncentrations in the 1990 report cited above were given as ranges for all samples
analyzed. Ranges and/or individual detection results were not given by county.
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CONTAMINATION'

10

* (NUNBER OF WELLS)

STATE OF NEBRASKA
MELLS BY COUNTY

CTYPES DF WELLS

4

10

21

10

MONITORING -

12

- DRINKING WATER |l

14

12

35

21

43
12
18

35

14

21

30

14
12

12

14

Box Butte

Sutler

Cedar s

‘Chasa L

Cherry

Cheyenne |

clay

Cotfax.

uning.

ciater

| Dakot:

awgon T

Dodge

Dundy

Fillmore -

Franklin

Proptiep i

Cpurnas

e .

éﬁ

_carfietd

Gosper _:T k s

{ey

Gree

-

Precedihg bage blank
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WELLS BY COUNTY

STATE OF NEBRASKA

20

17

10

15

12

18

10

YoES OF WEUS

10

11

25
24

16

31

11

#itchcock
darferson
“Lancaster .

Weherion

merrick

Nerce _
e

Nuckslte:

22

“ R
Jwt
&

24
13

0
_Red Willow:

pierce’
Platte’
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STATE OF NEBRASKA
HELLS BY COUNTY

: ' SOURCE. OF
“DRINKING ‘WATER " (NMBER OF WELLS).
01aL. | -
sweip | e RO N
0 o | o 4 o |2 | o o | & |
0 0o | o w | o |9 0 0o | 1
0 o | ol s o | o 3 o | 1
0 o | o | 0o | 3 o | o | 3
0 o [ o o o | o 1 o | o
o | 7 0 o | o 3 o | 1 7 | o | 1
o | o 0 o | o 0 o | o o | o | o
o [ 1 0 o | o 6 o | o |l 4 o | o
o | 8 0 o | o 0 o | o r 1 o | 7
o { o 0 o | o 0 o | o o | o | o
o | o 0 o | o 1 o | o |l o 0o | o
o | o 0 o | o 0 o ol o | o] o
o | 1 0 o | o 0 o ] o 1 o | o
o | 1 0 o | o 5 o | o 1 o | o
o | 2 0 0o | o 0 o | o 0 o | 2
o | 1 31 v Los s Lo s el ol
o | 9 0 o | o 6 o | 2 |l e o | s
8 | 168 || 70 s L 3s | s | vz [ sl 2 | 2 | 220

* NFU=Known or Suspected Normal Field Use

PS =Known or Suspected Point Source
UNK=Unknown
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Pesticides in Ground Water Database - 1992 Report

APPENDIX I - PESTICIDE CROSS-REFERENCE TABLE



PESTICIDE CROSS-REFERENCE TABLE

. CATEGOR

Insecticide c
41,2,4-Trichiorobenzene: 9 Herbicide u,c
1,2-D
S Fumigant S
ﬁ!:?-ﬁf:ﬁié%ﬁbf&b&hé‘f 5 Fumigant ¢
1,3-D Dichloropropene
1,3-Dichloropropene “Dich Lafoprog
2-Chloroallyl-
diethyldithiocarbemate
2(2,4-Dichlorophenoxy)
propionic acid
2(2,4-DP)Diethylamine salt | Dichloroprop:
2.4 : 70 Herbicide s, sk°"e
Herbicide s, srre
Possible
degradate or
impurity
2,4-Dichlorophenoxyacetic
acid
Acaricide u,c
insecticide
70 Merbicide ¢, sR®
2,6,5-Trichlorophenoxy-
acetic acid
AT 50 Herbicide ¢, sk®
2,4,6-Trichlorophenol -vffiéﬁioféph§hbi _
"2;$?ai§thylaﬁglgﬁﬁﬂ Alachlor Degradate
Carbofuran Degradate
: Carbofuran Degradate
“3-Ketocarbofuran
3.5 roben Pronamide Degradate
Parathion, methyl Degradate
Fungicide S

4(2,4-Dichlorophenoxy)
butyric acid

4(2,4-0B), Butoxyethanol
ester
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PESTICIDE CROSS-REFERENCE TABLE

Ingecticide S
ij Fungicide
Insecticide S
Herbicide S
Fungicide S,R
Herbicide
Antimicrobial
Fumigant c,R,SRE
2 Herbicide s,R,SR®
3 1 || Insecticide s,r,sR"
Acaricide
Fungicide
Nematicide
Aldicarb 2 1 Degradate
Aldicarb Suitoxide { aldicarb 4 1 || pegredate
Aid'lcarb Tota | Aldicarb 3 Parent + srP
degradates
ALdrt Insecticide C,SRC
“pAmeteyn 60 60 || Herbicide s
""" Insecticide u,
Insecticide S,R,SRC
Acaricide
Rerbicide S,RP
Fungicide S
50
Arsenates, Arsenites Insecticide o ¢
Fungicide SR
Herbicide
Arsenic acid Defoliant S,
Arsenicals Insecticide SR
Atraton experimental Kerbicide C
discontinued triazine
“Atrazine 3 Herbicide 5,R
Atraunedeatkylated Atrazine Degradate
~Azinphos-ethyl " Insecticide >
os-meth) Insecticide s,R
Banvel D\caa'ba e
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PESTICIDE CROSS-REFERENCE TABLE

Herbicide

Insecticide S,R
Benfluralin Insecticide $
Herbicide
- C
Fungicide S,SR
Herbicide S
20 20 || Werbicide S
Bentezon Degradate
CBUG-{4,8,8)" Insecticide c,5RC
BHC (T)
Bromacil 90 || werbicide s
Sodiun bromide
Herbicide S
Insecticide c
Herbicide C
‘Butylate 350 || Herbicide s
‘Captafot Fungicide c
Fungicide S,SRC
700 Insecticide S
Fungicide [
40 40 || 1nsecticide s,R,SRC
Acaracide
Fungicide
Nematicide
Carbofuran Degradate
Carbofuran Parent + Sl!c
degradates
Fumigant u
fungicide
S Fire retardant SRC
in fumigant
formulations
e Insecticide c
""" Acaricide
Carbophenothiofi; methyl Insecticide u
e S Acaricide
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PESTICIDE CROSS-REFERENCE TABLE

Fungicide

Herbicide C
100 Herbicide uUc
2 Insecticide C,SRC
Termiticide
Insecticide c,SRC
Insecticide C,SRc
Acaricide
Ovacide
Herbicide u,c
Acaricide u,C
Insecticide C
Insecticide ¢,sr®
Acaricide
Fungicide S
Antimicrobial
100 Fumigant C,SRP
Fungicide S
Fumigant S,R
Warning agent
Chierothalenit @ Fungicide $
- Chioroxuron’ [
Chiorpropham Herbicide s
Ehiorpyritas 20 insecticide s
Cﬁfé?by'ufbs methy Insecticide S
Chtorsylfuron Herbicide 3
Chlorthal dimethyl COCPA
Copper: ;
Copper salts Insecticide some S
Herbicide some U
Antimicrobial
Fungicide
Copper oxides Insecticide s
Herbicide
Fungicide
VCouﬁggﬁds;fA Insecticide S
b}bféﬁéfé - Insecticide
Cysnazine: . 1 || Herbicide s,R,SRC
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PESTICIDE CROSS-REFERENCE TABLE

ecnron

STATUS

Cysnide, calcium or Rodenticide u
_potassium
Cyanaide, sodium Rodenticide SR
|F " Herbicide s
: Insecticide S,R
Cypnzi ne )| _Herbicide c
Dacthal
Vbacthal diacid
> 200 200 || Herbicide u,c
0.2 fumigant C,R,SRC
‘Dep 4000 | Herbicide §
'?Sféi‘acsd‘untabotitQS‘ ] OcPA Degradate
D-D Mix CT:éfigégiq}opr, a
-snd Bichloropropens .
Insecticide o
Degradate SRC
Degradate
Dovp
DEF Insecticide c,R
Acaricide
Insecticide c
Acaricide
Insecticide C
Acaricide
Eemeton-s : Degradate
! Bometon-S sul forie Demeton-§ Degradate
He Atrazine Degradate
ees-xsopropyla iﬂrn.me:, Atrazine Herbicide C,R
‘siatiste. Merbicide c,R,sRE
‘s 0.6 || Insecticide s, sRC
Fungicide
Nematicide

Dibromochloropropane
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PESTICIDE CROSS-REFERENCE TABLE

PESTICIDE
CATEGORY:.

repellant
Herbicide S
Herbicide 5
Antimicrobial U
Ingsecticide )
Fungicide
Rodenticide
Antimicrobial
L. P
Nematicide $,R,SR
Fumigant
Herbicide s,snpre
Dichlorprop, butoxyethanol
ester
“fichlorvos - Insecticide s,sr”
' Insecticide s,sRC
Acaricide
Insecticide S,R
.... Insecticide C,SRC
Diethylhexyl phthalate bty "Hﬁhrthit‘été
D Tk Insecticide S,SRC
e Acaricide
‘pinasch 7 7 || Werbicide ¢,sRC
Dinitrocresol
Oioct}' " pht}ta!at Acaricide ¢
CBioxacACD ¢
OToxathfon Insecticide C.R
0 {phersmtd 200 )| Herbicide ¢
Diquet 20 20 || Herbicide s
Diquat dibromide and
various salts
0.3 Insecticide S.R
Acaricide
“pisul foten sul fane 1 pisulfoton Degredate
‘pisul{oton sulfoxide | pisulfoton Degradate
Didiren i 10 | Werbicide $
DMPA - Fly larvicide [+
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PESTICIDE CROSS-REFERENCE TABLE

Ao fawm | rEGULATORY.
“Cegfiy | ug/l) CUUSTATLS -
insecticide u,c
Herbicide
Fungicide
Antimicrobial
DNOC, eodium salt
EDB
EBOC compounds SRC
fungicide s
Antimicrobial
Endosul fan Isomer
““““ Endosul fan Isomer
Endosul fan Degradate
100 Herbicide S
2 Insecticide u,c,r,sR"
Endrin Degradate
Insecticide c,k
Acaricide
Herbicide S
Herbicide S,SRC
Insecticide S,R
Acaricide
Insecticide S,R
Fungicide
Nematicide
“Ethyt stcohdl Disinfectant S
CEehylan Insecticide TR
Ethylene
bisdithiocarbamate
compeunds
" Ethylene dibromids 0.05 Insecticide C,R,SRC
Ethylene dichloride
Ethylene thiourea
Ethyl parathion “parathion, . sthyt
Erridiszote Fungicide S
Maneb Degradate
Fenac : Ch(orfeﬂac :
enam Insecticide s,R
Fungicide
Nematicide
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PESTICIDE CROSS-REFERENCE TABLE

CATEGORY .

Degradate
Degradate
Fungicide $
Insecticide S
Acaricide
Insecticide C,R
Fungicide
Nematicide
Insecticide [
Herbicide c
Insecticide S.R
- Frusz ttap-utyl Herbicide s
“Fluchoral in Herbicide s
umaira Herbicide s
90 Herbicide S
Aquatic S
herbicide
10 || Insecticide SR
1000 Fungicide V]
Antimicrobial
Glyphosate. . 700 700 || Herbicide s
Glyphosate isopropylamine
salt :
Guthion lzinphos-mth 1%
HCH (a,8,6) vﬁiic?(a:,s,ér);v ciln
HCH (T) )
Weptachior 0.4 Insecticide ¢, SR
_Weptachioh epoxide: Heptachlor 0.2 Degradate
exachiorobernone 1 seed
S I protectant
200 {I Herbicide )
Alachlor )l vegradate
fungicide S
Insecticide c
Insecticide s,R
: Herbicide
Tsopropalin Herbicide c
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PESTICIDE CROSS-REFERENCE TABLE

Insecticide

Herbicide S,SRP
200 Insecticide S
Malathion Degradate
Fungicide S
Fungicide S
10 Merbicide some C,
some S
MCPA acids, salts, esters
Insecticide S
MCPB salts, esters
MCPP salts, esters
MCPPA
7*3&5§r6p5 Herbicide S
: 2 2 sr®
Fungicide u,C
Herbicide
Fungicide S
Insecticide S,R
Acaricide
Herbicide S
Insecticidge S,R
Acaricide
Insecticide S,R
Acaricide
Mol luscicide
Rodenticide
Bird repellant
200 || Insecticide S,R
40 40 Insecticide S
Acaricide
Jﬁéthfi'brqqlde' Insecticide S,R
I I e Antimicrobial
Methyl carbophenothion
Insecticide S,R
Fungicide
Herbicide
Zﬁeth?inperﬂdxon Parathion, methyl Degradate
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PESTICIDE CROSS-REFERENCE TABLE

[ reannronr
Methyl parathion iéiriiﬁicn,~mefﬁfi
Methy! trithion Carbephem
“mathyt
Ingecticide U
100 || Herbicide S
200 Insecticide S
Metribuzin Degradate
Metribuzin Degradate
Metribuzin Degradate
Insecticide s,R
Acaricide
Insecticide u,Cc
Insecticide CJSRC
Werbicide S
Mol inate Degradate
r_lnsecl:ticide c,r
Acaricide
Herbicide ¢, sRC
Insecticide S
Acaricide
20 || Insecticide S
g Insecticide S
'Iavp : Herbicide S
Nebure ‘ Herbicide c
Nemagon ; 0809 :.:‘
Ritrofen - Merbicide c
p-Nitrophenol T zinitégpﬁéﬁéi
tggﬁéés..“.u TTT—— T Lordare o ity
formulation
Mot luraton Herbicide s
Octy(bir:yc{oh ene e Insecticide S
. dicarboximt Fungicide
e Antimicrobial
Ortho-dichlorobenzene
Srgaatin s SLaT Herbicide s
Ovex
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PESTICIDE CROSS-REFERENCE TABLE

Insecticide
Acaricide
Fungicide
Nematicide
Chiordane Animal
metabolite
][ Insecticide S,R,SRp
Acaricide
Insecticide c
Acaricide
Werbicide s,skC
Para-chlorometacresol
para-Dichlorobenzene see
p-Dichlorobenzene, listed
at dichlorobenzene
iﬁﬁaraﬁﬁa: 30 || Herbicide S,R
Paraquat dichloride
Parathion
Insecticide sk, SRS
2 Insecticide S,R
Fungicide 4§JSRC
pantachiorophenot
Insecticide S
Kerbicide
Herbicide S
1 Insecticide S,R,SRP
Fungicide
Antimicrobisl
Insecticide S,R
‘Ethylan
Insecticide S.R
Phorate Degradate
Phorate sul fexide Phorate Degradate
" Phoratoxon Phorate Degradate
P Phorate Degradate
Phorate Degradate
Insecticide U,R
Acaricide
Insecticide S
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PESTICIDE CROSS-REFERENCE TABLE

- PESTICIDE.

Degradate
Insecticide C,R
Herbicide S,R
Aphidicide C
Pirimicarb Degredate
Insecticide S.R
Herbicide c
Insecticide NR (in US)
100 {| Herbicide S
Antimicrobial
Herbicide S
50 || Herbicide s,R, SR®
90 || Herbicide S
Merbicide $
insecticide S
Acaricide
10 || Herbicide c
100 Herbicide C
3 || Insecticide S,SRP
Propyzamide pronanlde .
Prothiofos jfﬁéatgibﬁgés‘
‘Brothiophss. 7 Insecticide NR
Insecticide U
Fungicide
Antimicrobial
Herbicide c
Insecticide U §L§Rc
Rotenone Degradate
Insecticide S
Acaricide
Piscicide
Herbicide [
Sethoxﬂim Herbicide S
Sfdiron Nerbicide s
Silvex_
Sinazine’ 4 || merbicide s
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PESTICIDE CROSS-REFERENCE TABLE

Herbicide NR
Nerbicide NR
Insecticide H]
Fungicide
Herbicide
Antimicrobial
Sodium cyanide
' silprofos Insecticide S.R
&mp Herbicide c
TCA and salts
3richtorosthene
500 || Herbicide S
‘Dichlaropropene
] 90 || Herbicide s
0.9 Insecticide S,R
Fungicide
Nematicide
Terbufos Degradate
Herbicide s
Algaecide
Herbicide C
“gtr
5 Fumigant c
Insecticide S
u,c
Thanite
ntobancarh - Kerbicide s
Degradate
Fungicide c
Insecticide S,SRc
Fungicide
3 Insecticide U,R,SRC
Insecticide $,R
Impurity in
formulation
Fungicide S
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PESTICIDE CROSS-REFERENCE TABLE

Herbicide

Insecticide $
Herbicide u
5 Fumigant c
Insecticide C
Fungicide u,c
Herbicide
|| antimicrobial
Trichlorophon I
Insecticide S
Herbicide
*'Tr,icxglazolc Fungicide NR
Y rifturalin 5 || Herbicide s,s8,°©
Trithion
Tunic
UracitAlres Antimicrobial | U
Vernotate | Herbicide S
Vorlex
10000 10000 Insecticide 1]
Fungicide
Werbicide
.Antimicrobial
Insecticide C
Fungicide
Insecticide u
S Fungicide

saprepresently in Pre-Special Review

P

SR Special Review in progress

c

SR Special Review completed

$ Supported: The producer(s) of the pesticide has made commitments to conduct
the studies and pay the fees required for reregistration, and is meeting

those commitments in a timely manner.
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PESTICIDE CROSS-REFERENCE TABLE

Unsupported: The producer(s) of the pesticide has not made or honored 8
commitment to seek reregistration, conduct the necessary studies, or pay
the requisite fees for reregistration of the product.

Canceled: The active ingredient is no longer contained in any registered
pesticide products.

Restricted Use: The pesticide has been classified as a Restricted Use
Pesticide under 40 CFR Part 1, Subpart 1. It is therefore restricted to
use by a certified epplicator, or by or under the direct supervision of a
certified applicator,

In Hewaii both dichloropropane end 1,2-dichloropropane appear in the data.
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Pesticides in Ground Water Database - 1992 Report

APPENDIX II - NATIONAL SURVEY OF PESTICIDES IN DRINKING
WATER WELLS



At this time the Pesticides in Ground Water Database does not contain data from the
National Survey of Pesticides in Drinking Water Wells (NPS). These data have been recently
analyzed and published.’> OPP is currently working on importing the results of the pesticide
analyses, so that they will be available when the PGWDB becomes part of the Pesticide
Information Network. The following is a short description of the NPS and a summary of
findings from the NPS.

The NPS is a joint project of EPA’s Office of Drinking Water and Office of Pesticide
Programs. This survey is the first national study of pesticides, pesticide degradates and nitrate
in drinking water wells. The Survey has two principal objectives: 1) to determine the frequency
and concentration of pesticides and nitrate in drinking water wells nationally; and 2) to improve
EPA’s understanding of how the presence of pesticides and nitrate in drinking water wells is
associated with patterns of pesticide use and the vulnerability of ground water to contamination.

The focus of the Survey was on the quality of drinking water in wells, rather than on the quality
of ground water, surface water or drinking water at the tap. The Survey was designed to yield
valuable information on both the frequency and levels of pesticides, pesticide degradates and
nitrate in rural domestic (private) and community (public) drinking water wells on a nationwide
basis. The Survey was not designed to provide an assessment of pesticide contamination in
drinking water wells at the local, county or State level.

More than 1300 wells were sampled, some in each State, for 127 analytes. Nitrate was the
most commonly detected analyte in these wells. Based upon the NPS results EPA estimates that
nitrate is present at or above the analytical minimum reporting limit of 0.15ug/L in about 52.1%
or community wells, and 57% of rural wells nationwide.

The survey detected pesticides and pesticide degradates much less frequently than nitrate.
Twelve of the 126 pesticides and degradates were found in the sampled wells. EPA estimates
that 10.4% of community wells and 4.2% of rural domestic wells in the United States contain
pesticides or pesticide degradates at or above the analytical minimum reporting limit, The two
most commonly found pesticides were DCPA acid metabolites (degradate of dimethyl
tetrachloroterphthalate) and atrazine. The following is a list of the pesticides found in each type
of well.

Community: atrazine, DCPA acid metabolites, dibromochloropropane, dinoseb,
hexachlorobenzene, prometon, simazine. '

Rural Domestic: alachlor, atrazine, bentazon, DCPA acid metabolites,
dibromochloropropane, ethylene dibromide, ethylene thiourea, gamma-
HCH (lindane), prometon, simazine.
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