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EXECUTIVE SUMMARY

The U.S. Environmental Protection Agency (EPA), Office of Ground Water and Drinking Water (OGWDW)
is investigating the use of indicators to track progress and trends in ground-water protection efforts. This
report presents the results of a pilot study in the State of Minnesota to identify the availability and
usefulness of existing ground-water data to support the use of these indicators. EPA chose Minnesota
for this pilot study for three reasons: 1) the State has collected ground-water data over time, 2) the State
has established waste site and drinking water programs, and 3) approximately 75 percent of the State’s
population relies wholly,.or in part on ground water for their drinking water supply.

Five ground-water quality indicators were investigated in this pilot study:
] Maximum Contaminant Level (MCL) exceedances in ground-water
based public drinking water supplies;
On-site and Off-site contamination at hazardous waste shtes;
Nitrate concentration in ground water;
Volatile organic compound (VOC) concentrations in ground water; and

Pesticide use.

EPA conducted this pilot study to determine whether the criteria for reporting ground-water indicators, as
developed by a 1986 EPA workgroup, could be met with data collected for the State of Minnesota. These
criteria include the following:'

® indicators should be based on actual data measurement;

° indicators should lend themselives to graphic display to convey trends
and other information readily;

] whenever possible, existing data should be used rather than requiring
new data collection;

® data shouid be collected over time at the same locations; and

o data can have limitations and still be useful as an 'indicator’ of ground-

water problems or progress.

In general, this study found that data characterizing four of the five indicators are available and that these
data do lend themselves to graphic display, as depicted in this report. EPA determined that sufficient
data were not available to characterize the pesticide indicator adequately. EPA used only existing data
for this analysis, although EPA noted the need for additional data collection to better characterize several
of the indicators. EPA also found that much of the ground-water monitoring data compiled for this study
did not fullty support trend analyses because samples were nat always taken from the same locations over
time. Nonetheless, EPA concluded that if the limitations are understood, data are availabie in Minnesota
to at least partially characterize four of the five ground-water indicators.

1 U.S. EPA Office of Ground-Water Protection, April 1989. “Indicators for Measuring Progress in Ground-Water
Protection.” EPA 44016-88-006. .



Indicator Data Sources in Minnesota
One or more sources of data were identified to characterize each indicator. After reviewing these sources,
EPA identified one or more principlg data sources for each indicator as follows:

® MCL and drinking water data were compiled from the U.S. EPA Federal
Reporting Data System (FRDS).

° Waste site data was"gathered primarily from paper records maintained
by the Minnesota Pollution Control. Agency, and EPA Region V.

® Nitrate data were retrieved from the U.S. Geological Survey National
Water Information System (NWIS) and the Minnesota Ambient Ground-
Water Monitoring Network.

® VOC data were also retrieved from the NWIS and the Minnesota Ambient
Ground-Water Monitoring Network.

) No pesticide data were collected for this study.

Analysis of the Data

The data drawn from the above sources are summarized in this report in graphical format. The raw data
are also presented in tables in appendices to this report. Analysis of these data was complicated by
differences in data format and organization among the data bases. In addition, some of the agencies
participating in this study which maintain identified data bases did not have sufficient resources to support
the study fully. Therefore, the Pilot Study focused on the use of readily available data, atthough additional
relevant data sources are noted in this report.

Achievement of the National Objectives for the Indicators

In an April 1989 report, U.S. EPA identified specific national objectives for each of the five indicators
examined in this Pilot Study. EPA’s ability to achieve the objectives for each of the indicators varied:

Maximum Contaminant Levels: Data from the FRDS-ll data base are sufficient to support the national
objectives for this indicator. Although EPA limited this analysis to county-level summaries of MCL violation
information, the analysis could be focused at different geographic levels and could include analyses of
the populations potentially at risk from the violations. However, the population data maintained in FRDS
may not entirely reflect the actual size of the population exposed to a particular MCL violation.

On-Site and Off-Site Contamination at Hazardous Waste Sies: Sufficient data are available in
Minnesota CERCLA files to characterize the level of contamination, the status of off-site contaminant
migration, and the populations at risk for specific sites or facilities. These data are also available for RCRA
facilities, but they were not provided by the State for this analysis. Minnesota has not recorded CERCLA
or RCRA data in automated data management systems. Therefore, the data presented in this study were
collected by the State and EPA from paper files and organized manually to format for presentation.
Information in this report was compiled from 104 of the 166 sites on the Minnesota Permanent List of
Priorities. Therefore, the on-site and off-site hazardous waste site data presented in this report represent
only a portion of the extent of contamination at waste sites in Minnesota.

Volatile Organic Compounds: EPA accessed data maintained in the USGS National Water information
System and the Minnesota Ambient Ground-Water Monitoring Network to characterize this indicator. EPA
was abile to organize the available data at the county level and dispiay trends in VOC levels graphically.
However, EPA determined that the lack of consistent repeat analyses at many of the sampled wells limited



the usefulness of the data to support a state analysis. A more thorough and consistent VOC sampling
and-analysis program shouid be developed to better support analyses of trends in VOC levels State-wide.

Nitrates: EPA accessed data maintained in the USGS National Water Information System and the
Minnesota Ambient Ground-Water Monitoring Network to characterize this indicator. EPA was able to
organize these data at the county level and display trends in nitrate levels graphically. However, EPA
determined that the lack of consistent repeat analyses at many of the sampled wells limited the usefulness
of the data to support the national objectives fully. A more thorough and consistent nitrate sampling and
analysis program should be developed. However, the current effort by the State to generate maps
displaying mean nitrate levels should meet the objective to "identify the pattern and level of ground-water
quality with respect to the area-wide sources throughout the country,* at the State level. In addition,
continuation of the Ambient Ground-Water Monitoring Network Program should allow, with time, trend
analysis at the county and State level.

Pesticide Use: Sufficient data are not available in Minnesota to characterize this indicator. Therefore,
EPA could not collect data to assess the extent of pesticide use State-wide. It is recommended that the
State collect and automate data to characterize pesticide use.

Additional Indicators: Minnesota personnel identified tritium analyses as an additional indicator of
ground-water vulnerability. Minnesota has completed a tritium study in one portion of the State and has
developed a proposal for completing tritium analyses in 400 public water supply wells.

The following discussion presents a summary of the general lessons leamed during the course of this pilot
study. The discussion first addresses the technical issues and data management practices encountered
in this pilot study. The discussion then outlines suggested revisions to these existing practices that can
be adopted by the State to better support future ground-water indicator reporting. Finally, the resources -
needed to further support indicator reporting and next steps are briefly discussed.

Existing Practices

In completing this pilot study, EPA encountered a number of problems relating to the quality and
availability of the compiled data which limit their application to support the indicator objectives. The
problems concerning the quality of the data related both to the representativeness or geographic
coverage of the data and to the procedures used to collect the analytical results. In panticular, EPA
identified the following technical issues:

data are limited in geographic coverage;

sampling is not consistent in geographic coverage;

sampling is not consistent over time;

securing and analyzing samples was not uniform;

limited repeat sampling is conducted at the same location; and

there is an insufficient volume of data particularly regarding pesticide use.

In addition to these technical issues, EPA also identified problems with regard to the way in which the
collected data were managed. These data management issues limited EPA’s ability to access and use
the information provided by the State:

° data sources were fragmented,
several data files were received with insufficient documentation (e.g., file

format information and identifiers for specific contaminants were not
provided);
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® data bases were originally organized to support different objectives from
those the indicators were designed to address; and

° several data files did not include Federal Informatlon Processing
Standard identifier codes as geographic locators.

Suggested Revislons to Existing Practices to Support Indicator Reporting

EPA is strongly promoting the wider use of indicator data collection across all Federal and State
programs. An EPA Task Force, with State participation, developed concrete principles and objectives to
ensure effective and consistent decision-making in all Agency decisions affecting ground water, and will
also institute State Comprehensive Ground-Water Protection Programs®. Monitoring and data collection
is one area that will be addressed.

As Minnesota continues its monitoring and data collection efforts and begins to develop its comprehensive
program, it is important to keep the issues noted in the pilot study in mind. For exampie, sampling and
analytical consistency may be promoted by establishing consistent scientific and data collection protocols
and by expanding their ground-water monitoring network, as appropriate, to provide trend data. Data
management activities that employ standard data collection formats for each of the indicators are already
underway in Minnesota to maintain standard data management protocols between agencies. Cooperative
efforts between EPA and Minnesota will ensure that information collection activities support the objective
of protecting the nation’s ground-water resources. ‘

To begin moving toward data consistency, EPA along with the States and other Federai agency work
group participants developed a set of the most critical data elements for ground-water quality information.
These data elements form the foundation upon which ground-water data users may build their own data
base, addmg elements to meet their specific needs. The use of this minimum set of data elements
(MSDE)® will ensure that EPA and the States can share and manipulate ground-water data to support
better environmental decision-making, and facilitate cross-program integration.

Once adopted, these revisions could support the collection, management, and reporting of indicator data
needed for future 305(b) reports.

Resources For Implementing

Initially, the resources required at the State level to implement national indicator reporting may be
extensive. Minnesota cannot significantly improve its data collection and reporting without expending the
necessary resources to comrect deficiencies. As the State expands its Ambient Ground-water monitoring
network and integrates their information systems, data will become more accessible for use in indicator
development. Furthermore, after the information is collected and the data elements and data reporting
formats for including ground-water indicators in 305(b) reports are identified and applied, the effort
expended for completing the 305(b) repon will be greatly reduced.

2U.S. EPA, Office of the Administrator, *Protecting the Nation's Ground Water: EPA’s Strategy for the 1990s," EPA
212Z-1020, (Washington, D.C.) July 1991.

3 U.S. EPA, Office of Ground Water and Drinking Water, "Definitions for the Minimum Set of Data Elements for
Ground-Water Quality," (Washington, D.C.) July 1991 (draft final).
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Next Steps

This pilot study is one of three studies EPA completed investigating the use of ground-water indicators
in 305(b) reports. A Findings Reporn has been prepared which outlines and summarizes the information
and knowledge gathered in Idaho, Minnesota, and New Jersey. The Findings Report also makes
recommendations regarding the implementation of indicators in future 305(b) reports Based on these
recommendations, EPA is developing a Technical Assistance Document (TAD) to provide technical
guidance to the States on how to gather and use indicator data as part of their 1992 305(b) Reports. The
TAD is also intended to help set the stage for those States that are moving toward developing
comprehensive ground-water monitoring and information systems, particularly in relationship to ground-

water indicator reporting, and to assist those which are aiready in the process The TAD is expected to
be completed by early 1992,

4 U.S. EPA, Office of Ground Water and Drinking Water, "Technical Assistance Document,” (Washington, D.C.)
September 1991 (draft).
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"I.  INTRODUCTION
A. OVERVIEW AND PORPOSE OF THE REPORT

The Environmental Protection Agency (EPA), Office of Ground Water and Drinking Water (OGWDW) is
responsible for ground-water policy coordination and planning for the Agency. OGWDW is also
responsible for working with the States to develop and implement State ground-water policies and
guidelines, enhance ground-water data management, and initiate and conduct special studies of
ground-water contamination. !

As part of this overail ground-water effort, U.S. EPA has been investigating the use of indicators to
track progress and trends in ground-water protection efforts. In April 1989, EPA published the report,
Indicators for Measuring Progress in Ground-Water Protection, which presented the results of a three
phase process used to develop a set of ground-water indicators. The process stressed a number of
principles that should be considered when choosing and verifying potential indicators, including:

° indicators should be based on actual data measurement;

® indicators should lend themselves to graphic display to convey trends
and other information readily;

° whenever possible, existing data should be used rather than requiring
new data collection;

] ideally data should be collected over time at the same locations; and

] data can have limitations and still be useful as an *indicator* of ground-

water problems or progress.

The indicators, which are described below, can be used by States as part of their biennial National
Water Quality Inventory Report to Congress under the Clean Water Act, Section 305(b).

EPA selected three states (New Jersey, Minnesota and Idaho) as part of a pilot study to investigate
the usefulness of these indicators to track progress in ground-water protection efforts. This report
presents the results of the investigation in the State of Minnesota to identify the availability and
usefulness of existing ground-water data. EPA selected Minnesota for this pilot study for three
reasons:

® the State has collected ground-water data over time,
) the State has established waste site and drinking water programs, and
3 approximately 75 percent of the State’s population relies wholly, or in

part on ground water for their drinking water supply.

EPA collected the data presented in this report with the assistance of the State of Minnesota; City of
Rochester, Minnesota; and U.S. Geological Survey personnel. While EPA discusses a number of data
bases in this repont, only selected data are presented due to problems in data acquisition and
resource limitations. Additional supplementary publications regarding indicators are listed in
Appendix G.

' U.S. EPA Office of Ground-Water Protection, April 1989, *Indicators for Measuring Progress in Ground-Water
Protection,” EPA 44016-88-006.



Rationale for Ground-Water indicators

EPA developed a set of indicators that EPA and the States can use to track progress and set priorities
in ground-water protection efforts.? The initial set of ground-water indicators includes:

° Maximum Contaminant Levels (MCLs) - This indicator measures quality
of ground-water used for public drinking water supplies, the
effectiveness of ground-water protection efforts, and the population at
risk from contaminated supplies. '

° On-Site and Off-Site Contamination from Hazardous Waste Sites -
This indicator tracks contamination in and around hazardous waste
sites as a measure of the effectiveness of ground-water protection
programs, potential risk to drinking water supplies, and the population
served by those supplies.

o Volatile Organic Compounds (VOCs) - This indicator measures
ground-water contamination from industrial and non-industrial activity.

o Nitrates - This indicator measures area-wide ground-water
contamination from sources such as agricultural activity and septic
systems.

) Extent of Agricultural Pesticide Use - This indicator measures pesticide

usage in agricultural areas.

These indicators encompass existing data and data that can be collected by the State over time. The
indicators also lend themselves to graphic display to convey trends in ground-water quality and
vuinerability.

Reporting Indicators Under the 305(b) Process

An important application for the indicator data will be in developing State Water Quality Reports for
inclusion in the biennial National Water Quality Inventory Repornt to Congress under Section 305(b) of
the Clean Water Act. Section 305(b) mandates that States develop and report information concerning
the quality of the nation's water resources to EPA and the U.S. Congress. The 305(b) process is an
essential aspect of the national water pollution control effort. It is the principal means by which EPA,
Congress, and the public evaluate water quality, the progress made in maintaining and restoring water
quality, and the extent to which water quality problems remain. Many States rely on the 305(b)
process to gather the information needed to conduct program planning and to report to their
legislatures on progress in ground-water poilution control and resource protection programs.

The Minnesota 1990 State Water Quality Report (305(b) Report) is the eleventh in a series of State
Reports prepared by the Minnesota Pollution Control Agency (MPCA) since 1974. The Report
presents an assessment of current water quality conditions in the State’s major rivers and lakes;
describes which waters are attaining State designated water uses and national clean water goals;
identifies pollunon problems in surface waters; and identifies the suspected and known sources of
water pollution.? The 305(b) report describes the quality of both surface and ground-water supplies
within the state, although the primary emphasis is on surface water quality. The report presents a
discussion of ground-water quality and quantity conditions in the State and the current management

2ys. EPA, February 1989, "Guidelines for the Preparation of the 1990 State Water Quality Assessment (305(b)
Report)," page 23.

3 Minnesota Pollution Control Agency, 1990, Minnesota 1990 State Water Quality Report.
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 efforts for the resource. Minnesota Pollution Control Agency presents the following conclusions on
Minnesota’s ground-water quality.

Rellance on Ground Water and Overall Ground-Water Quality

° Approximately 75 percent of the state’s population relies wholly, or in
part, on ground water for their drinking supply. '

~ ®  Public water supplies draw 55 percent of their supplies from ground
water and account for 40 percent of the total volume of ground water
- withdrawn Statewide.

° The natural quality of Minnesota's ground water is generally quite
- good, with contaminant concentrations usually falling far below primary
drinking water standards.

® While Minnesota’'s ground water appears to be only beginning to show
the impact of human activities, significant problems have been found
in some local areas.

Sources of Contamination

® The five sources of contamination of greatest concern include septic
tanks, municipal landfills, underground storage tanks, abandoned
hazardous waste sites, and agricultural activities.

° The MPCA has identified the most serious localized or point sources of .
anthropogenic poliution as State Superfund sites and has added them
to Minnesota's Permanent List of Priorities (PLP). The PLP included a
total of 165 sites as of December 1989,

® Between 1985 and the end of 1989, MPCA recorded more than 36,000
underground storage tanks from more than 13,000 sites around
Minnesota. MPCA staft estimate that more than 40,000 tanks will be
registered when the inventory is complete. Of these thousands of
tanks, many are known or are suspected to be leaking and causing
environmental damage.

Volatile Organic Compounds (VOCs)

® Since 1978, MPCA has detected VOCs in 11 percent of the 375
samples collected from the State’s 450 monitoring points.
Trihalomethanes were the most commonly detected group of VOCs in
this sampling, followed by 1,1,2-trichloroethylene.

® The Minnesota Department of Health (MDH) detected VOCs in nearly 8
percent of Minnesota community water systems, with nearly 2 percent
at levels exceeding acceptable drinking water standards.

® Minnesota Department of Health indicated in a December 1988 study
of 300 non—-community water supply systems at risk of contamination
that VOCs were present in approximately 25 percent of these waells.
Only 2 percent exceeded acceptable drinking water standards. More
representative sampling of non-community water systems finds VOCs
at a level more similar to community water systems.



Nitrates

e Minnesata Pollution Control Agency found that the most common
constituents exceeding State standards for waters used as drinking
water supplies were, in order of decreasing frequency, iron,
manganese, sulfate, nitrate, and chioride. MPCA attributed the
elevated levels of iron, manganese, sulfate, and chloride to the natural
composition of the aquifer material. - Studies found elevated nitrate
concentrations most frequently in surficial aquifers in areas of intense
agricultural development and/or animal feediot proliferation.

Pesticides

® Minnesota Department of Health conducted a sampling program to
detect pesticides in wells located in sensitive areas, and found one or
more pesticides in 39 percent of the 725 wells sampled. Although the
percentage of detections was relatively high, the concentrations found
were low, with 83 percent of all detections below 1.0 ug/.

B. DESCRIPTION OF GENERAL RESEARCH APPROACH FOR THE STUDY

EPA compiled this study to demonstrate the manner in which ground-water indicator data are and -
can be collected and reported in the State of Minnesota. The activities included on-site interviews,
follow up contacts, preparation of a project plan, collection and analyss of data, and final repornt
preparation. EPA conducted on-site interviews with Minnesota personnel on December 18 and 19,
1989 to discuss the project, review supporting documentation, identify available information, discuss
data formats, determine data management requirements, iderttify responsible parties and key
contacts, and request assistance in preparing the specified information. Personnel responsible for
each of the major data bases were present at the meetings. EPA scheduled follow-up contacts to
discuss specific comments and to review data availability and usefulness. - EPA developed a written
Project Plan to document the results of the interviews and follow-up contacts and to identify specific
characteristics for each of the data bases to be used to collect indicator data.*

Following distribution of the Project Plan, personnel responsible for each of the key data bases were
contacted by EPA to review any specific questions, respond to data requests, and set time frames to
collect the data. State and Federal Agency personnel provided indicator data on tape, computer disk,
and in hard copy. This report presents the resuits of the analysis of those data and discusses the
methodologies used and the concems identified during the data compilation efforts.

EPA collected indicator data State-wide by county, where available, for each of the five indicator
parameters. Because of limited resources, EPA chose to limit its analysis of the indicators to a subset
of 29 of Minnesota’s 87 counties; these counties are highlighted on the State map presented in
Exhibit 1(a). The other 58 counties, by and large, will have tar tewer data available.

To develop this subset of counties, EPA considered the following factors:

® The subset should represent most, if not all, of the geographic,
hydrogeologic, urban, and agricultural regions of the State;

4 Please note that since compietion of these initial activities, Minnesota personnel have developed a summary of
ongoing monitoring activities entitied, 1990 Catalog of Ground Water Monitoring Programs and Projects in Minnesota.”
Please refer to this document for additional information.
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° The subset should include those counties for which data are available
in as many of the data bases that were evaluated for each indicator as

possible.

Where possible, EPA evaluated this subset of counties for each data base that it assessed across all
of the indicators. Data were not available, however, for each county in each of the data bases.

C. .OUTUNE OF THE REPORT

Section | presents an introduction to the indicator concept for measuring the progress of
ground-water protection efforts. Section Il of this report presents a summary of the hydrogeologic
setting in Minnesota and characterizes ground-water use and the populations that rely on this
resource. Section lll presents detailed information on each of the ground-water indicators analyzed in
Minnesota. Each indicator discussion presents information on the national objectives of the indicator;
a description of the indicator; a discussion of relevant sources of ground-water data in Minnesota and
the data management for each of these sources; the approach used to characterize the data and the
results of the data collection efforts; suggested revisions to the data collection process; and a
conclusion regarding the availability of sufficient data to address the national objectives. Section i
concludes with a discussion of additional indicators identified which may be applicable to measure
progress in ground-water protection efforts. Section IV presents the study conclusions including a
summary of the findings for each indicator, a discussion of the technical and data management
factors limiting the availability of data to support the study, suggestions for modification to technical
and data management practices, and, finally, a brief discussion on resources needed and the next
steps EPA is planning to implement ground-water indicator reporting.



i. SUMMARY OF MINNESOTA HYDROGEOLOGY AND
" GROUND-WATER USE

A. HYDROGEOLOGIC SETTING

The Minnesota Pollution Control Agency identified 13 primary aquifers, important on both regional and
local basis, in the 1987 report "An Appraisal of Minnesota’s Ground Water Quahty' The aquifers are
described bneﬂy below in reverse order of the aquifer's geologic age.

Surficlal Sands

Surficial Sand aquifers predominate throughout much of central Minnesota and are present, although
not as extensively, in many other parts of the State. These deposits were laid down when continental
glaciers covered much of Minnesota. The aquifers are generally unconfined and sustained well yields
range from 10 galions per minute {(gpm) to 1,000 gpm. These deposits, which consist of fine to
coarse sand and gravel, are usually less than 100 feet thick, but may reach a maximum of 500 feet
thick in places The ground water in these aquiters, which have been moderately developed, is
easily obtained in quantities suitable for domestic and agriculture use. Sutficial Sand aquifers are
susceptible to contamination from non-point sources of pollution since their recharge areas are
extensive and the aquifer materials are highly permeable.

Burled Sands

- Buried Sand aquifers were generally formed as a result of continental glaciation, which covered much
of Minnesota for many thousands of years. Buried Sand aquifers occur throughout the State, with the
exception of the “driftiess® areas of southeastern Mnnnesota, and are usually less than 10 feet thick but
may be as much as 150 feet thick in isolated areas.® They are generally not extensive and may be
found at depths of a few feet below the land surface or just above bedrock. These aquifers yield 10
gpm to 1,000 gpm and are a major source of water for municipal and domestnc supply wells in central
and southwestermn Minnesota.

Cretaceous Sandstone

The Cretaceous Sandstone aquifer is composed of sand and silt which was deposited in a variety of
ancient environments including: swamp, and floodplain deposits;and marine type environments
which include beach, offshore, and other high energy conditions.” The Cretaceous Sandstone

aquifer is used as a source of water for homes and municipalities in southwestern Minnesota. The
deposits consist of gray, soft, clayey shale that contains sand beds which are nearly continuous in the
westemn half of the State. The aquifer is not widely used and typically yields 5 gpm to 50 gpm.

Cedar Valley-Maquoketa-Dubuque-Galena
This aquifer, also referred to as the Upper Carbonate aquifer is composed of lnmestone dolomite, and

dolomitic limestone.®2 These types of rocks are characteristic of warm shallow water, low-energy
environments such as those found in the Bahamas today. it is the youngest in a series of

Sus. Geological Survey, 1981. *Designation of Principal Water-Supply Aquifers in Minnesota.* Water Resource
Investigation 81-51.

6 Ibia.
7 Matsch, C. and R. Ojakangas, 1982. *Minnesota's Geology." Minneapolis: University of Minnesota Press, p.250.

8us. Geological Survey, 191. *Designation of Principal Water-Supply Aquifers in Minnesota." Water Resource
Investigation 81-51.



sedimentary Paleozoic formations and extends approximately 80 miles northward imo Minnesota from
the lowa border. Wells generally yield from 200 gpm to 500 gpm. In many places material thinly
covers the bedrock, which makes the aquifer very susceptible to contamination from human activity.

St. Peter Sandstone

The St. Peter aquifer was probabiy formed by sands deposited in a shallow water low energy
environment and is composed of white, fine to medium grained sandstone. The aquifer extends as far
north as the Twin Cities, but, because more productive aquifers are available, the St. Peter is not

widely used as a municipal supply. Yields typically range from 10 gpm to 100 gpm with the maximum
amount reported being 1,000 gpm.®

Prairie du Chien-Jordan

The Prairie du Chien-Jordan aquifer consists of two distinct rock types: the Prairie du Chien Group
carbonates and the sands of the Jordan Sandstone. These rock units are considered a single aquifer
because they are hydraulically connected. The aquifer covers the southeast portion of Minnesota.
The Prairie du Chien Group carbonates, which have been compared with modern deposits found in
Sharks Bay, Australia, probably had a wide range of depositional environments, from shallow water,
iow energy offshore setting to a higher energy environment closer to shore. This is the most widely
used aquifer i |n the Twin Cites and southeastem Minnesota and yields as much as 2,700 gpm in wells
in both units.'® Karstic conditions exist in the Prairie du Chien Group in southeastern Minnesota
where it occurs at or near the surface. These karstic conditions make this aquifer very susceptible to
surface derived contamination.

Franconla-lronton-Galesgville

The Franconia Formation consists of sandstone, shale, and dolomite which is reflective of depositional
environments ranging from shallow water-nearshore with moderate energy to offshore-low energy.
The Franconia-lronton-Galesville is an important aquifer in areas adjacent the Mussssnppn and
Minnesota Rivers, particularly in Anoka, Hennepin, Scott, and Carver counties.!! Yields commonly
range from 40 gpm to 400 gpm.

Mt. Simon-Hinckley

The Mt. Simon-Hinckley aguifer is composed of two separate sandstone units representing a high
energy marine type environment. This aquifer supplies about 15 percent of the ground water used in
the Twin Cites metropolitan area, especially in the northern suburbs. This relatively thick unit is
composed of sandstone siltstone, and shale that underlies all of the southeast part of Minnesota as
far north as Duluth'?. The aquifer commonly yields 500 gpm, however, local yields may be as high
as 2,000 gpm. The Mt. Simon-Hinckley aquifer is present under much of east central and
southeastern Minnesota.

® Ibig.
10 1pig.

1 sabel, G. and E. Porcher, 1987. *Ground Water Quality Monitoring Program: An Appraisal of Minnesota’s Ground
Water Quality,” 1987. Minnesota Pollution Control Agency, Division of Solid and Hazardous Waste. p.23.

12ys. Geological Survey, 1981. *Designation of Principal Water-Supply Aquifers in Minnesota." Water Resource
Investigation 81-51.



Precambrian Age Aqulfers

The locations of the Biwabik Iron Formation, Fond-du-Lac, North Shore Volcanics, Sioux Quartzite,
and Precambrian Undifferentiated are scattered throughout the State.

The Fond-du-Lac Formation is believed to have been deposited by rivers flowing through areas which
were highly erodible. Very little is known about the areal extent of the Fond-du-Lac aquifer.

The North Shore Volcanic aquifer is the major bedrock aquifer along the north shore of Lake Superior.
It is composed of a series of basaltic flows interbedded with sedimentary rocks. Yields obtained from
wells less than 300 feet to 400 feet deep are usually less than 25 gpm, however they may be as high
as 100 gpm.

The Sioux Quartzite aquifer, which may have been formed in either a stream or beach type of
environment, underlies most of southwestern Minnesota and furnishes water to several municipalities
as well as numerous domestic and stock wells. Yields range from 1 gpm to 450 gpm and are usually
obtained from fractured and weathered zones of sandstone.

The most productive source of ground water in the Mesabi lron Range is the Biwabik iron Formation.
Individual yields range from 250 gpm to 750 gpm and are obtained from zones of bedrock altered by
faulting or leaching.

The undifferentiated Pre-Cambrian aquifer, which underlies the entire State, consists of igneous and
metamorphic rocks such as granite, greenstone, and slate. These rocks are generally not considered
aquifers except in the southwest, central, and nonheastem parts of Minnesota where they yield small

quantities of water in fractures, faults and weather zones.'

B. POPULATIONS RELYING ON GROUND WATER

Ground water is the drinking water source for approximately seventy-five percent of the State’s
population or about 3.2 million people, based on the 1986 total State population reported in
Exhibit 1(b).

13 |big.
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Exhibit 1(b)
County Populations and Locations
for County Map in Exhibit 1(a)

County Population Location County Population
Name 1986 . onMap Name 1986
Aitkin 13,600 J-7 Marshall 12,200
Anoka . . 221,200 M-7 Martin 24,500
Becker 29,500 -3 Meeker 21,100
Beltrami 33,000 G-4 Mille Lacs 18,900
Benton 27,100 L-6 Morrison : 30,200
Big Stone 7,300 M- 2 Mower - 38,900
Blue Earth 51,000 P-6 Murray 10,600
Brown 28,000 P-5 Nicollet 27,600
Carlton 29,900 J-8 Nobles 20,600
Carver 40,900 N- 6 Norman 8,500
Cass 21,500 -6 Oimsted 98,000 -
Chippewa 14,200 N-3 Otter Tail 52,200
Chisago 28,100 M-8 Pennington 13,800
Clay 47,800 I-2 Pine 20,700
Clearwater 8,700 G-4 Pipestone 11,000
Cook 4,100 G-12 Polk 33,400
Cottonwood 13,9800 P-4 Pope 11,400
Crow Wing 44,600 J-6 Ramsey 474,000
Dakota 228,300 O-8 Red Lake 5,000
Dodge 15,300 P-8 Redwood 18,500
Douglas 29,100 L-4 Renville 19,600
Faribault 18,400 Q-6 Rice 47,500
Fillmore 21,400 Q-9 Rock 10,400
Freebom 34,500 Q-7 Roseau 13,200
Goodhue 39,400 P-8 St. Louis 201,900
Grant 6,700 L-3 Scott 50,200
Hennepin 987,900 N-7 Sherburne 34,200
Houston 19,000 Q-10 Sibley 15,000
Hubbard 14,900 I-4 Stearns 113,800
Isanti 25,300 M-7 Steele 30,000
ltasca 42,500 H-6 Stevens 10,600
Jackson 13,200 Q-4 Swift 12,100
Kanabec 12,600 L-7 Todd 25,400
Kandiyohi 38,100 N-4 Traverse 5,100
Kittson 6,200 E-1 Wabasha 19,500
Koochiching 15,400 F-6 Wadena 13,900
Lac Qui Parle 10,000 N-2 Waseca 18,100
Lake 11,500 G-10 Washington 128,300
Lake of the Woods 3,800 E-5 Watonwan 11,900
Le Sueur 23,400 P-6 Wilkin 7,900
Lincoln 7,600 0-2 Winona 46,300
Lyon 25,000 0-3 Wright 64,500
McLeod 31,200 N- 6 Yellow Medicine 13,000
Mahnomen 5,300 H-3

Total 4,213,900

]

PPN AIVDIODVDVDOXRTZOT
WOWepONOnN

WOYVNONOONODWLNAELNNANNODWWORN

FEEZPEOZOOMOVOOQZEPPATRT

-

o

o

Z710

e

NMNono~NdPods

o

0z7
w oo



11

ll. GROUND-WATER INDICATORS

The following section discusses the data availability and findings related to the five indicators
investigated in the State of Minnesota.

A. MAXIMUM CONTAMINANT LEVELS

This section presents the national objectives, approach and findings of the study of maximum
contaminant levels (MCLs) as an indicator of ground-water quality in public drinking water supplies in
Minnesota.

National Objectives

EPA designed the MCL indicator to address the following national objectives:'*

® identify the degree to which ground-water based water supply systems
meet all applicable MCLs, :

7 identify the size of the population at risk from systems in violation,

® provide an understanding of the geographic dnstnbutlon of populations
potentially at risk,

® identify specific contaminants for which systems are failing to meet the
MCLs, and

° identify those contaminants which are responsible for the greatest

number of MCL violations.

The following discussion describes the data sources identified in Minnesota to address these
objectives and presents and analyses the data results.

Description of the Indicator

Maximum contaminant levels are water quality standards set under the authority of the Safe Drinking
Water Act (SDWA). The Act authorized EPA to establish a cooperative program among local, State,
and Federal agencies to protect drinking water quality and to ensure that human health is not
adversely affected by water-borme poliutants. Maximum contaminant levels are set for inorganic,
organic, microbiological contaminants, radionuclides, and turbidity. 15

An MCL is the highest amount of a specific contaminant allowed in the drinking water supplied by a
public water system. Primary MCLs are established for contaminants that are known to occur in
drinking water, cause adverse health effect, and can be measured with existing instrumentation. As
one of the indicators of ground-water quality, MCLs are useful determinants of the quality of the
ground water that is used for public drinking water supplies.

4 Y S.EPA Office of Ground-Water Protection, April 1989, *Indicators for Measuring Progress In Ground-Water
Protection,” EPA 44016-88-006.

'S pata characterizing turbidity violations are not described in this report because this parameter is generally not
considered relevant to analyses of ground-water based supplies.
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indicator Data Management in Minnesota

Watdr-quality data for finished (i.e., treated) water from community public water supply systems are
collected and compiled by the Minnesota Department of Health (MDH). These data are compiled on a
cumulative basis each year. The Minnesota Department of Health reviews these data for MCL
violations but does not record violations in the data base; moreover, MDH maintains no automated
tracking system for MCL violations.

A majority of the water-quality data compiled by MDH is maintained in WordPerfect files. Laboratory
identification and sampie numbers for bacteria analyses are logged into a dBASE Il Plus data base
management system; however, no contaminant concentrations are recorded in the data base.
Community data to the late 1800s are on microfiche, filed by Public Water Supply identification
number. '

Although MDH manually tracks MCL violations, violations are not recorded in the MDH WordPerfect
files. Instead, MDH reports MCL violations to the Federal Reporting Data System (FRDS) each quarter
via EPA’'s FRDS-DE |l data entry program. The Federal Reporting Data System serves as the
national data base for tracking MCL compliance data provided by the States. FRDS-DE Il is a menu-
driven PC-based program written in Clipper that prints a copy of a Data Transmission Format, a
summary of the MCL compliance results that will be entered into FRDS. The Minnesota Department of
Health has used FRDS-DE Il since 1988, and keeps this summary (electronic and hard copies) until
they receive confirmation that the compliance results have been entered into FRDS; the summary ﬁle
is then erased. Thus, automated historic data are not maintained for Minnesota.

EPA’s Office of Drinking Water maintains the FRDS data base to support the Agency’s information
collection requirements established under the Safe Drinking Water Act. The Federal Reporting Data
System tracks a number of data elements, including:

the Public Water System (PWS) identification number;

the location of the PWS;

the population served by the PWS;

the sources of drinking water (ground and/or surface water);

the MCL constituent violated;

the concentration reported;

the Federally mandated maximum allowable concentration level;

the date of the violation;

the number of months that the system was in violation; and

the number of reporting violations (i.e., PWS not reporting annual
water quality information).

The data from FRDS, however, contains the following deficiencies.

® FRDS data refiect the analysis of finished drinking water and therefore
do not represent ground-water quality at the well.

] The locations of PWSs are provided in longitude and latitude of either
the drinking water source (as provided by the owner) or the centroid of
the zip code of the system mailing address. Either of these data may
be erroneous, as the owner may provide inaccurate information, or the
mailing address of the water system may be miles away from the well
source.
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] Systems that are served solely by ground water are designated as
ground-water based systems, but those systems that are served by
both ground and surface water are designated as surtace-water
based systems, regardiess of the degree to which the system relies on
ground water.

) Population data provided by FRDS are total populations served by
PWSs. As a PWS may use several sources to serve this population, it
may be.difficult to estimate the size of the population exposed to MCL
violations. :

o FRDS provides no information on the location of actual exposure
points, the proportion of reported population served by each source,
or the term for which each source is used.

] Data on location of private wells and the population using private wells
for drinking water are not collected in FRDS; and

® FRDS personnel support are likely to be overburdened with requests if
States cannot access data themseives.

Furthermore, the use of the FRDS-DE Il program requires knowledge of codes used in FRDS to
identify MCL violations. Although an interactive retrieval system for FRDS does exist, MDH personnel
have not used it.

The City of Rochester Department of Public Utilities monitors the quality of raw (unfinished) water from
the 22 municipal welis that serve its public water supply system. Rochester treats its ground-water
supply with fluoride, chlorine, and a corrosion inhibitor. The Minnesota Department of Health samples
finished water, analyzes for all constituents of concern except for bacteria, and monitors MCL
violations for the supply. Rochester Public Utilities performs bacteriological analyses and reports the
results to MDH. Rochester Public Utilities maintains its data on unfinished water quality in the data
base management system RBASE. The Rochester data base includes chemical analyses of untreated
water for more than 50 parameters, including major cations and anions, some metals, Kjeldahl
nitrogen, BOD, TOC, redox potential, a suite of VOC compounds, and base neutral pesticides. Not all
available data for the Rochester data base have been entered into the RBASE system, and the system
is not yet suitable for public use (i.e., not "user friendly®). it is not possible at this time to evaluate
temporal trends in concentrations.

Approach for Characterizing the indicator

EPA's review of the data sources described above revealed that the Federal Reporting Data System
(FRDS) would provide the most consistent State-wide source of data for the federal MCL constituents.
The MDH data base was not used because it does not contain information regarding MCL violations.
The Rochester RBASE system also was not use because it was not readily available and was limited
in geographic coverage. Furthermore, EPA believed that the data available through FRDS were
consistent with those maintained on the MDH data base. Therefore, FRDS served as the sole data
source for characterizing the indicator.

EPA obtained data by county from FRDS on the number of ground-water based public water supplies
that meet applicable quality standards and the specific contaminants responsibie for the violations as
well as their concentrations. FRDS data was provided in a machine-readable format on three-and-a-
half inch diskettes for the last ten years.
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Data items received from the FRDS data base are as follows:

° date and identification of the MCL of violations for each of the past ten
years,
® well or system ID number for all Public Water System (PWS) in each of

the twenty-nine counties summarized,

e  number of public water supplies relying on ground water in each of
the twenty-nine Minnesota courties,

° number of public water supplies reporting MCL violations by
constituent for each of the twenty-nine counties for each of the past
ten years, and

] specific contaminants responsible for violations as well as the
contaminant concentrations.

Study Results and Interpretation of Data

The FRDS data base listed a total of 11,955 PWS systems served by ground water in the State of
Minnesota. A total of 175 MCL violations were reported statewide in these systems since 1980, and a
total of 57 MCL violations were reported for the twenty-nine county subset over the past ten years.

More than half the violations (32) were for total coliform. Pipestone and Hubbard counties were the
only counties reporting violations for nitrates. Pipestone, which is located in the southeastern comner
of Minnesota, had ten of the thirteen nitrate violations, reporting at least one violation in ever year
except 1987 and 1988. Hubbard County is located in north central Minnesota. The only county to
report a violation of the arsenic MCL was Renville county, reporting violations in 1981 and 1982
Violations for combined radium were reported in seven counties. Two counties, Scott and Anoka, are
found within the seven-county metro area. No violations for combined radium were reported prior to
1987. Total coliform appears to be a more ubiquitous contaminant than the other three constituents,
with more then half the counties (18) reporting violations. Maximum contaminant level violations for
total coliform were reported in at least one county for every year during the 1980's.

Maximum contaminant level violation data are reported in Appendix A. The data represent all reported
violations in each of the twenty-nine county subset for the past ten years. Tables A-1 through A4
present the number of PWS reporting violations of the Federal MCL for arsenic, nitrate, total coliform,
and combined radium. A summary of Federal MCL violations in Minnesota between 1980 and 1989 in
the twenty-nine county subset is presented in Exhibit A-1.

The pilot study did show that:

MCL data are reported statewide and avaiiable at the county ievel,
MCL data lend themselves to visual representation, and

® MCL data allow for comparison among counties and within a county
across time.

Hence, the data available from FRDS-ll data base support a portion of the national objectives for the
MCL indicator described above. However, this pilot study did not collect sufficient data either to
characterize the geographic distribution of the MCL violations beyond the county level or to identify
the sizes of the population at risk from these violations. Nonetheless, such an analysis could be
supported because the FRDS-Il data base does record the location of public water supply systems



EXHIBIT A-1
SUMMARY OF FEDERAL MCL VIOLATIONS
IN MINNESOTA, U.S. EPA
NUMBER OF MCL VIOLATIONS
8

1984 1985
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TOTAL COLIFORM COMBINED RADIUM \ ARSENIC [77] NITRATE

1980 1981 1982

(1/100 mL) (5 pCi/L) (0.05mg/) L ] (10mglL)
Source: Federal Reporting Data System (FRDS-I) :
U.S. Environmental Protection Agency
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and the populations served by these systems. As a result, the geographic distributions of the public
water supply systems could be developed. Nonetheless, there are Iumnatlons to the usefulness of the
population data recorded in FRDS:

° Population data represent the total population served by a PWS. As a
PWS may use several sources to serve this population, it may be
difficult to estimate the extent of exposure to MCL violations.

] Population data are recorded only periodically and, thus, accurately
" represent only certain years of the period of record.

Despite these limitations, EPA believes that the population data maintained in FRDS can give a broad
brush representation of the national objective to "provide an understanding of the geographic
distribution of populations at risk.* Populations at risk were not analyzed in this pilot study due to
resource limitations. In addition, data on populations served by PWSs were not supplied in a timely
manner. Despite these limitations, EPA believes that the population data maintained in FRDS can give
a broad brush representation of the national objective to *provide an understanding of the geographic
distribution of populations at risk." Populations at risk were not analyzed in this pilot study due to
resource limitations. In addition, data on populations served by PWSs were not supplied in a timely
manner.

Another uncertainty inherent in the data from FRDS is that they reflect the analysis of finished drinking
water rather than raw ground water, and therefore, do not necessarily represent the quality of ground
water at the wellhead. This uncertainty is generic to the characterization of the indicator and is not
solely a function of the available data.

Revisions to the Indicator Data Collection Process

in order to asses the geographic distribution of populations at risk for MCL violations, future studies
could utilize public water supply population information available through FRDS.

Conclusions

Data from the FRDS data base are sufficient to support the national objectives described above. EPA
limited the analysis of supply system geographic distribution to aggregate data organized at the
county level, and did not analyze populations potentially at risk. However, data on geographic
distributions and populations served by PWSs are available from FRDS and are believed to be
sufficient to provide a general understanding of the geographic distribution of the populations at risk.

B. ON-SITE AND OFF-SITE CONTAMINATION FROM HAZARDOUS WASTE SITES

This section presents the national objectives, approach, and findings of the study of on-site and off-
site contamination from hazardous waste sites as an indicator of ground-water contamination in
Minnesota.

National Objectives

EPA designed this indicator of on- and off-site contamination from hazardous waste sites to support
the following national objectives:'®

16 U.S. EPA Office of Ground-Water Pratection, April 1989, "Indicators for Measuring Progress in Ground-Water
Protection,” EPA 44016-88-006.
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® identify the number of Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) and Resource Conservation
and Recovery Act (RCRA) sites with ground-water contamination on-
site and off-site;

7 provide an indication of the risk posed by such contamination to the
population in the vicinity of off-site contamination; and,
° identify the relative frequency with which various types of contaminants
" are responsible for ground-water contamination at CERCLA and RCRA
sites.

The following discussion describes the manner in which this study was able to address these national
objectives with the waste site data collected in Minnesota.

Description of the Indicator

Active and abandoned hazardous waste sites can serve as significant sources of ground-water
contamination and may pose serious risks to human health and the environment. The level of ground-
water contamination at these hazardous waste sites, the potential risks to drinking water supplies, and
the risk to the populations served by those supplies are each assessed under this indicator.

This indicator also tracks changes in the number of CERCLA and RCRA sites with on-site and off-site
ground-water contamination over time as a measure of the progress in managing waste sites. Such
indicator data could also be used to monitor progress made in dealing with contaminated sites by
evaluating changes in site identification, remedial investigations, remedial design implementations, and
site closures.

Indicator Data Management in Minnesota

The Minnesota Poliution Control Agency tracks progress on investigations of 166 hazardous waste
sites through its Permanent List of Priorities (PLP). Forty of these sites are on EPA’s National Priority
List. The Permanent List of Priorities is a written list (not an automated data base) of hazardous waste
sites and progress made in their investigation under Minnesota's Environmental Response and
Liability Act. Sites include inactive sanitary landfills, industrial disposal lagoons, impoundments and
pits, buried drums, and underground storage tanks. Approximately 125 of the 166 sites are in some
phase of cleanup and have ground-water quality data available.

For each site, the PLP includes the township and county where the site is located; its priority, which
specifies the level of investigation at which the site is under (e.g., Remedial Investigation/Feasibility
Study); whether or not the site is on the National Priorities List; the site’s score through the Hazardous
Ranking System (HRS); a description of the site, including defined ground-water contamination; staff
assigned to the site; actions taken to date; and actions needed.

Minnesota Pollution Control Agency is also responsible for issuing permits and inspecting 43 active
RCRA treatment, storage, and disposal (TSD) facilities. Eight of these 43 sites are land disposal
tacilities, and the remainder are mostly storage facilities. Most of these facilities do not monitor
ground water at their sites; however, all of the land disposal facilities are required by permit to monitor
ground water at the site, and each has undergone a RCRA Facility Assessment (RFA). Two of the
storage facilities are required to monitor ground water, one of which has undergone a RFA, and one
of which has completed a RCRA Facility investigation (RFl). Fifteen of the 43 active sites are in some
phase of corrective action. There are no automated data bases for the TSD facilities or other RCRA
facilities regulated by the State. All data are maintained in paper files.

Minnesota Pollution Control Agency tracks waste volumes generated by approximately 350 large
quantity generators (LQGs), 2,000 small quantity generators (SQGs), 6,000 very small quantity
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" generators (VSQGs), and the 43 active TSD facilities. Minnesota Pollution Control Agency inspects
LQGs annually. County hazardous waste staffs inspect SQGs annually or biannually in the seven-
county metropolitan area. - :

Minnesota Pollution Control Agency has also compiled an Open Dump Inventory that includes
information on 1,300 open dumps throughout the State. Many of these dumps are listed on the PLP.
Because sites on the Inventory are located by latitude and longitude, the inventory may be cross-
referenced with the PLP to locate some of the sites an the PLP. The following elements are included
in the Open Dump Inventory: facility name, facility type (e.g., solid waste, mixed municipal, industrial
waste), identification number (either permit number or Agency-assigned number), county, facility
status, public land system coordinates, type of map location was digitized from, latitude/iongitude,
area of site, date surveyed, and MPCA and owner/operator contacts. Columns are also available for
type of waste and the availability of water quality information, but this information is not available for
most sites. The Open Dump Inventory have been transferred to the MPCA's VAX mainframe
computer. Ground-water quality information appears to be unavailable for many sites listed in the
Open Dump Inventory.

Approach for Characterizing the Indicator

After reviewing the above data sources, EPA chose to use data characterizing the PLP sites for the
indicator analysis. The Open Dump Inventory was not utilized as a data source in this pilot study.
Information tracked in the Open Dump Inventory is insufficient to assess the extent of on-site and off-
site contamination at these sites. Instead, an Environmental indicator Questionnairs, presented in
Appendix C of this document, was sent to State officials to compile information on ground-water
quality at approximately 125 of the 166 sites on the Minnesota Permanent List of Priorities. EPA also
requested data for Minnesota RCRA facilities; however, those data were not supplied in a timely
manner. Therefore, RCRA facility data were not included in this analysis. Specific data requested for
the CERCLA/PLP sites on the questionnaire included the foliowing:

® site number, name and location;

° concentration level status of PCBs, Pesticides, other organics, metals,
and bacteria; and

° the extent of ground-water poliution at the sites, as determined by
detection of the plume off-site, and an estimate of the population at
risk and whether contamination has been detected in drinking water
welis.

Study Results and interpretation of Data

Information was compiled on 104 hazardous waste sites across a subset of 26 counties. Fifty-eight of
the 104 sites are located within the seven-county metro area. Hennepin county alone has 26 sites.
With the exception of Hennepin county, the number of sites per county statewide range from one to
nine, averaging approximately three sites per county. Populations range from zero in Dodge, Filmore,
Hubbard, Morrison, and Pipestone counties to approximately 650,000 in Ramsey county and
1,400,000 in Hennepin county. Contamination has reached drinking water wells from 27 of the 104
hazardous waste sites, ranging from zero to five sites per county. Information gathered from the
Environmental Indicator Questionnaires on contamination from hazardous waste sites is summarized in
Exhibit B-1. Summary data from the Environmental indicator Questionnaire is presented in

Appendix C to this report.
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The pilot study did show that:

o data are a\}ailable at the county level,
® data lend themselves to visual presentation, and
® data allow for comparisons among and within counties.

However, the data presented in this pilot study does not allow for comparisons across time, and
therefore, temporal trend analysis is not possible. In order to facilitate future tend analysis, biennial
surveys, similar to the Environmental indicator Questionnaire, could be conducted for on- and off-site
contamination. By comparing the information compiled in these biennial surveys, data would
eventually be suitable for trend analysis of the impact of hazardous waste sites on ground-water
quality. :

Additional problems associated with the hazardous waste site data include:

® over estimation of populations within three miles of all sites in a
county, and

° the lack of quantitative information available to describe the extent of
contamination.

Analysis of hazardous waste site data meets all three national objectives described eariier in this
section. The data clearly identifies the number of PLP sites, which include CERCLA sites, with on-site
and off-site ground-water contamination. In the 26-county subset analyzed in this report, 104
hazardous waste sites were identified. The data also provides an indication of the risks posed by
such contamination to the populations living in the vicinity of sites with off-site contamination.
Approximately 2.7 million people are estimated to live within three miles of at least one hazardous
waste site in the 26-county subset. No graphics were completed regarding the populations at risk
due to the potential for over estimating populations at risk. Finally, the relative frequency with which
various types of contaminants are responsible for ground-water contamination at CERCLA and RCRA
sites have been identified. Although similar data were not provided for RCRA facilities, EPA believes
those data do exist in hard copy.

While data gathered from the questionnaires can meet the national objectives, the approach of using
questionnaires to obtain information from paper files requires substantial human resources.

Suggested Revisions to Indicator Data Collection Process

In order to meet the national objectives and effectively track trends in the 305(b) reporting process the
following recommendations are made on the experience gained in this pilot study:

® compile data on an annual or biennial basis,

® refine methodology for estimating populations living in the vicinity of
hazardous waste sites to more accurately depict the actual population
size, and

e  develop a more precise method of categorizing contaminant
concentration levels and defining the extent of ground-water
contamination.

If these recommendations can be implemented on a statewide basis, with time, trend analysis would
be possible.
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Conclusions

The Minnesota hazardous waste site data can be used as a broad description of the extent of
contamination from hazardous waste sites in the State. Data are available in paper files that meet the
national objectives; however, temporal trend analysis is not possible. If data are compiled on a
regular basis, and if data limitations are corrected, in time, more efficient data retrievals and trend
analysis will be feasible statewide.

C. VOLATILE ORGANIC COMPOUNDS

This section presents the national objective, approach, and findings of the study of volatile organic
compounds (VOCs) as indicators of ground-water contamination in Minnesota.

Natlonal Objective
EPA designed the VOC indicator to address the following national objective:'’

] identify the frequency with which various VOCs are found in ground '
water.

The following discussion describes the data sources identified in Minnesota to address the objective,
and presents and analyses the data results.

Description of the indicator

Volatile organic compounds typically include solvents and other chlorinated hydrocarbons. They
serve as indicators of ground-water contamination resulting from industrial and non-industrial activities.
These activities or sources can include landfills, septic systems, spills, hazardous waste sites, leaking
underground storage tanks, underground injection control wells, industrial sites generally, and other
potential point sources. Volatile organic compounds can reach the ground water from improper
material handling, and leakage of tanks and industrial equipment at the ground surface.

There is an interest in the level and frequency of VOC contamination due to possible health hazards
posed by VOCs, and other contaminants from similar sources. As a resuit, measuring changes in
VOC concentrations over time may provide a valuable indicator of future trends in drinking water
quality resufting from industrial and non-industrial activities.
Indicator Data Management in Minnesota
Data on VOC concentrations in ground water are collected and maintained in five data bases:

° USGS District NWIS data base;

® Minnesota Department of Health reports;

. Minnesota Pollution Control Agency's Ambient Ground Water
Monitoring Network data base;

17 U.S.EPA Office of Ground-Water Protection, April 1989, "Indicators for Measuring Progress In Ground-Water
Protection,” EPA 44016-88-006.
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. Tanks and Spill Section of Minnesota Pollution Control Agency’s
Hazardous Waste Division records; and

° City of Rochester Department of Public Utilities records.

The USGS, Water Resources Division, Minnesota District has collected VOC data for several
Minnesota counties for various projects such as hazardous waste studies, county-levet water quality
studies, and regional aquifer assessments. These data are maintained in the National Water
Information System (NWIS).18 As part of these studies, ground-water samples are collected at the
welthead and tested for as many as 72 constituents. Information recorded for each sample inciudes
location (e.g., latitude and longitude), data reliability, primary use of water (e.g., public, industrial), and
aquifer code information. Most of the VOC data within the data base were reported during the last
five years, and most wells tracked in the data base were sampled and analyzed only once for VOCs.

The Minnesota Department of Heaith (MDH) collects water quality data for community and
non-community public water supply (PWS) wells and public and private drinking water wells. The
community PWS well data were collected from samples taken between October 1982 and June 1985
for ail 2,050 community PWS wells within the State. These samples were analyzed for 48 VOC
compounds. Water quality data for non-community PWS wells represent a state-wide sample of 300
wells between 1985 and 1987. Selection of wells for inclusion in the survey was based on their
proximity to one or more of the following potential sources of VOCs: landfills or dumps, underground
storage tanks (especially petroleum tanks), hazardous waste spill or disposal sites, and industrial or
commercial VOC use sites. Samples were analyzed for 55 VOC compounds. Minnesota Department
of Health also assesses water quality in public and private drinking water wells located within one mile
of 132 mixed municipal solid waste disposal sites in the seven-county metropolitan area. This on-
going study began in 1986; the most recent summary of survey data was completed in 1989.
Samples collected from wells near solid waste disposal facifities in the metropolitan area were
analyzed for 54 VOC compounds and seven parameters indicating solid waste leachate (ammonia,
chloride, iron, sulfate, nitrate plus nitrite nitrogen, pH, and specific conductance).

The Minnesota Poliution Control Agency (MPCA) has collected ground-water samples at 450
monitoring points (wells and springs) throughout all of Minnesota's 87 counties in its Ambient Ground
Water Monitoring Network. These samples have been analyzed for a suite of inorganic,
bacteriological, and physical parameters. Data from the Ambient Ground Water Monitoring Network
can be organized by county, township, drainage basin, and aquifer. Minnesota Pollution Control
Agency has collected ground-water sampiles in the Ambient Ground Water Monitoring Network since
1978. As of the end of 1989, 375 of these samples had been analyzed for VOCs. Most of these 375
samples were collected in geologically sensitive areas. The Minnesota Poliution Control Agency is
currently redesigning the Program to provide more complete and useful data than is now available.

The Tanks and Spills Section of the Minnesota Pollution Control Agency’'s Hazardous Waste Division
maintains data on ground-water quality near 2,500 petroleum and chemical storage tanks.
Approximately ten years of data have been collected; however, a majority of the data have been
collected since 1988. Most samples have been analyzed for benzene, toluene, xylene, and
ethylbenzene.

The City of Rochester Department of Public Utilities has consistently monitored untreated water from
the 22 municipal wells that serve its public water supply system for VOC's since 1988; some VOC data
exist from the late 1970's and early 1980’s. These data are maintained in a data base written in
RBASE.

18 The NWIS data base was previously referred to as the Water Data Storage and Retrieval System or “‘WATSTORE."
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' Approach for Characterizing the Indicator

After reviewing the data sources discussed above, EPA concluded that the data retrievals from USGS
NWIS and the Ambient Ground-Water Monitoring Network data bases would provide the best available
information to track trends in VOCs in Minnesota. The NWIS and Ambient Ground-Water Monitoring
Network data bases were chosen because, they provide:

the greatest amount of data per data base;

sites identified with geographic locators;

the greatest number of sites per data base; ,

the greatest consistency in collecting, analyzing, and reporting of data;

the broadest State coverage;

the broadest temporal coverage;

existing data base documentation; and

existing data base personnel support.

The other data sources were not evaluated due to the limited geographic area or number of wells
represented by the data or difficulty in retrieving or interpreting the data. The analysis of VOC data
focused on samples collected in twenty-seven of the twenty-nine selected counties analyzed in the -
MCL indicator study. EPA requested the following information from NWIS for the counties analyzed:
the number of wells monitored for VOCs;

the number of wells in which VOCs have been detected;

the number of welis in which MCLs have been exceeded; and

yearly trends in VOC monitoring practices and detections.

Study Results and Interpretation of Data

The Ambient Ground-Water Monitor Network data provided a more comprehensive geographic
distribution than the NWIS data. The Ambient Ground-Water Monitor Network included twenty-seven
of the twenty-nine selected counties where VOC analyses were completed over the 1980 to 1990
period (data were not available from NWIS for years 1980, 1981, and 1988). The analysis indicates
that there were 15 samples with VOC concentrations that exceeded health-based thresholds collected
in Anoka, Cass, Hennepin, Hubbard, Morrison, Pine, Wabasha, Wadena, and Washington Counties.
The other twenty-counties had no detections that exceeded health-based thresholds. A total of 33
detections were recorded for all twenty-nine counties out of a total of 5,694 sample analyses. A
number of counties had no wells sampled in certain years (e.g., Hubbard County for the years 1982,
1983, and 1985 through 1988 and Morrison County in years 1982, 1986, 1987, and 1988). Summary
VOC data for individual compounds are provided in Appendix D (refer to Table D-1 through

Table D-27).

Exhibit C-1 graphically presents the VOC detections for the twenty-seven counties. Trends in VOC
detections over time cannot be made based on these data since samples were taken from wells that,
for the most part, were tested only once. Therefore, increases or decreases in VOC detections may
result from samples being taken in different regions of a county. In addition, the number of wells
sampled and the number of samples analyzed varied from year to year and from county to county,
Most of the variation in the number of sample detections from year to year and between counties
{shown in Exhibits C-1.1 through C-1.4) can be explained by the differences in the number of samples
analyzed. For example, in Anoka County in 1983, 2 wells were sampied and a total of 54 analyses
were completed on the 2 samples collected. In 1984, 3 sampies were collected from 3 wells and 89
analyses were completed. The percentage of VOC detections per the number of analyses completed
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SUMMARY OF VOC DETECTIONS FOR SELECTED COUNTIES
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EXHIBIT C-1.4
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was 0.0 percent and 2.5 percent for the years 1980 and 1981 respectively, which is not a significant
change. Based on the above relationship, the frequency of specific VOC detections and heatth-based
threshold exceedances may be a function of the number of samples analyzed. However, if muttiple
samples were frequently collected from the same wells that were suspected of contamination, the
results may be biased. As a result, the distribution of VOCs in ground water at the sample locations
may not adequately represent the actual distribution of VOCs in ground water county-wide or state-
wide. ' :

Exhibit C-2 graphically presents VOC detections for the four counties where USGS VOC data were
available. This exhibit indicates that no historic trends in the VOC data are evident, since well
samples were taken in only one or two years over this period. Moreover, the nominal span of years
does not lend itself to inferring any long-term trends. ‘

The USGS NWIS data, (see Tables D-28 through D-31 in Appendix D) provided limited insight into any
trends for VOC detections or MCL threshold exceedances between 1986 and 1989, due to: (1) the
small number of counties in which VOCs were monitored, and (2) infrequent sampling of welis that
occurred over this period. For example, welis in Hennepin and Ramsey were sampled only in 1986
and 1988, respectively. In addition, only four of the subset of twenty-nine selected counties (Anoka,
Cass, Hennepin, and Ramsey) had any VOC well monitoring data.

The pilot study did show that:

VOC data are available at the county level,

VOC data lend themselves to visual representation, and

the frequency of detection of individual VOCs remained consistent
across several of the counties.

However, there are many uncertainties regarding the data and the ability to make valid interpretations
concerning significant trends. Conditions that contribute to this include:

data are limited in geographic coverage;

sampling is not consistent in geographic coverage;

sampling is not consistent over time;

sampling, for the most part, is on a one time basis;

non-uniformity in securing and analyzing samples;

sample depths vary; and

number of samples with detections and the number of samples in
which MCLs have been exceeded were recorded instead of the
number of wells with detections or MCL violations.

Thus, the usefulness of these data are minimized as indicators of ground-water quality within the'
counties themselves, as well as across the state. The frequency of specific VOC detections and MCL
exceedances as a function of the number of samples analyzed can be determined, but this analysis
does not completely meet the national objective to *identify the frequency with which various VOCs are
found in ground water," because of the uncertainties inherent in the data.

Revisions to the Indicator Data Collection Process

The ambient ground-water monitoring network is a good system to analyze State-wide the extent of
ground-water contamination due to VOCs. However, in order to make valid analyses of temporal
trends, a systematic sampling program with repeat sampling conducted over time at the same
weliheads should be implemented.
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The approach to characterize this indicator could aiso be expanded to include VOC information that is
currently managed in computer data bases or paper files for CERCLA and RCRA waste sites and
MPCA permitted facilities to expand the data base.

Other information on VOCs provided to MPCA could be sorted and included in the analysis for the
305(b) report. This information may include testing from private drinking water wells, ground-water
data collected during the design of new septic systems, results of the cleanup of underground storage
tanks, and ground-water data at industrial sites.

Conclusion

Data on VOCs are available at the county-level; however, certain counties appear to have a greater
quantity of VOC data than others. Furthermore, apparent trends in VOC detections in some of the
counties may be explained by differences in the number of samples taken and analyzed. Thus, data
on VOCs maintained in the NWIS and the Ambient Ground-Water Monitoring Network data bases are
not sufficient to support the national objectives fully. A more thorough and consistent VOC sampling
and analysis program should be developed to determine trends in VOC levels State-wide.

D. NITRATES

This section presents the national objectives, approach, and findings of the study of nitrates as an
indicator of area-wide ground-water contamination sources in Minnesota. -

National Objectives
EPA designed the nitrate indicator to support the following two national objectives:'®

) identify the pattern and level of ground-water quality with respect to
the area-wide sources throughout the country by identifying the
geographic pattern of contamination on a county-by-county basis over
a given time span, and

® display State-by-State trends over time in the area-wide quality of
ground-water by identifying the number of counties, State-by-State
where ground-water concentrations of nitrates are improving versus
those where they are deteriorating.

The following discussion describes the data sources identified in Minnesota to address these
objectives and presents and analyzes the data results.

Description of Indicator

Nitrates are commonly found in ground water in regions that are affected by area-wide sources of
contamination, such as agriculture and septic systems. Nitrates can leach into ground water from
normal agricultural practices (e.g., the use of nitrogen fertilizers) and wastewater disposal because of
their high solubility in water and their inability to adsorb to soil particles. The detection of nitrates also
can often indicate the possible presence of other ground-water contaminants. For example, a
correlation between areas susceptible to nitrate contamination and those susceptible to pesticide
contamination has been suggested. This is likely because chemicals that leach into ground water
tend to be water soluble, poorly adsorbed by soil, and have a partial or full negative charge at
ambient pH. Some pesticides (such as the triazine and acetanilide herbicides and carbamate

' .S EPA Office of Ground-Water Protection, April 1989, "Indicators for Measuring Progress In Ground-Water
Protection,” EPA 44016-88-006.
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insecticides) share these propenties with nitrates. in one study completed in New Jersey, the samples
collected showed higher nitrate concentrations in wells where pesticide residues were also
detected.?®

Approximately 75 percent of the population in Minnesota relies wholly, or in parnt on ground water for
their drinking water supply. As a result, measuring changes in nitrate concentrations over time may
provide a valuable indicator of future trends in drinking water quality. In addition, high nitrate
concentrations in drinking water supplies are a recognized human heaith concem, especially for
young children. Exposure to high levels of nitrate can result in methemoglobinemia or "blue-baby
syndromez.; As a result, the primary drinking water standard for nitrate has been set at 10 mg/l (as
nitrogen).

indicator Data Management in Minnesota

Data on nitrate concentrations in Minnesota’s ground water are collected and maintained in six data
bases:

USGS District NWIS data base;

Southeastern Minnesota Cooperative Well Testing Program reports;

Brown-Nicollet Community Health Service voluntary testing program;

Minnesota Pollution Control Agency’s Ambient Ground Water
Monitoring Network data base;

Minnesota Department of Agriculture data bases; and
Minnesota Department of Health reports.

*

The Southeastern Minnesota Cooperative Water Well Testing Program, which serves six counties in
southeastern Minnesota (Dodge, Fillmore, Goodhue, Houston, Olmsted, and Wabasha), has provided
water-quality analyses of private well water since 1986. The Olmsted County Health Department
serves as the regional laboratory. In 1986, the laboratory expanded its capabilities, adding nitrite,
chioride, sulfate, phosphate, and fluoride to its list of analytes; in 1988, the laboratory began analyzing
samples for atrazine.

The Brown-Nicollet Community Health Service has sampled more than 3,000 private wells in Brown
and Nicollet counties and adjacent townships in south-central Minnesota through a voluntary testing
program. In this program, private well owners submit samples for analysis of nitrates as well as fecal
coliform, sulfate, and chloride. Many of these wells have been sampled up to ten times; approximately
100 wells have been sampled four 10 five times since mid 1988,

The Minnesota Pollution Control Agency has collected ground-water samples at 450 monitoring points
{(wells and springs) throughout all of Minnesota's 87 counties in its Ambient Ground Water Monitoring
Network (refer to Section C for description of this data source). Nitrate data were also collected in
four recently completed MPCA studies, one in western Minnesota (Beardsley in Big Stone County), a
second in the Garvin Brook Area of Winona County adjacent to Olmsted County, and two others in
central Minnesota (Benton and Steamns Counties).

20 gtate of New Jersey, Department of Environmental Protection, 1989, Effect of Agriculttural Chemicals on Ground-
Water Quality in New Jersey Coastal Plain, presented at a conference entitled "Pesticides in Terrestrial and Aquatic
Environments,” sponsored by the Virginia Water Resources Research Center, Virginia Polytechnic institute and State
University Richmond, Virginia.

21 40 CFR Part 141.11



32

The MPCA and the Minnesota Depantment of Agriculture (MDA) are currently combining nitrate data
from several data bases to create SAS-readabile files that will be used to generate State maps
displaying mean nitrate concentrations, land use, and hydrogeologic sensitivity to nitrate loading in
ground water at the section level of the Public Land Survey system. The MPCA estimates that the
SAS files will be complete by the end of 1990.

Between 1985 and 1987, MDA and the Minnesota Department of Health conducted cooperative
surveys of water wells for selected pesticides. As part of this study, the authors determined nitrate
levels in a portion of the wells and evaluated whether those levels positively correlated with the
presence of the pesticides. Only 43.3 percent of the wells with detectable nitrate also had detectable
levels of pesticide, and pesticides were found in 32 wells in which nitrate was not detected. -

Approach for Characterizing the Nitrate Indicator

A review of the data sources described above indicated that the NWIS data base and the Ambient
Ground Water Monitoring Network data base would provide the best available source of information to
track trends in nitrate concentrations in Minnesota. The NWIS and Ambient Ground-Water Monitoring
Network data bases were chosen because, of the six data bases examined, they provide:

the greatest amount of data per data base;

sites identified with geographic locators;

the greatest number of sites per data base;

the greatest consistency in collecting, analyzing, and reporting of data;

the broadest State coverage;

the broadest temporal coverage;

existing data base documentation; and

existing data base personnel support.

The other data sources were not evaluated due to the limited area or number of wells represented by
the data or difficulty in retrieving or interpreting the data necessary to analyze nitrate concentrations.
In addition, the SAS files being created to generate State maps of nitrate concentrations were not
available for this study.

Data retrievals were collected from the NWIS and Ambient Ground Water Monitoring Network data
bases for the entire state; however, only data from the subset of 29 counties described at the
beginning of this report were selected for the analysis of nitrate concentrations. Of these twenty-nine
counties, five counties were included in the USGS data retrieval (Brown, Carver, Houston, Olmstead,
and Pipestone). The retrievals consisted of the following information for the year 1980 through 1989:

wells monitored for nitrates,

) number of samples taken and analyzed for nitrates from each waell,
and
) nitrate levels reported for each sample.

Study Resufts and interpretation of Data

Based on the data retrieved from the Ambient Ground-Water Monitoring Network and the NWIS data
bases, four types of information were derived that characterize the nitrate indicator in the counties for
each of the years 1980 through 1989:
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number of wells monitored for nitrates,
number of samples taken and analyzed for nitrates,
number of samples with detectable levels of nitrates, and

e o o o

number of samples with nitrate concentrations in excess of the
drinking water standard (10 mg/l).

Nitrate detections, as recorded in the Ambient Ground-Water Monitoring Network, were highest for the
years 1982 through 1984. However, the number of samples taken were also highest for these years
(see Exhibit D-1), which suggests a relationship between the number of samples analyzed and the
number of detections. The annual number of samples where the nitrate concentration exceeded the
MCL remained fairly constant for the 1980 to 1989 period of record.

The USGS data indicate that nitrate detections were highest overall in 1980, while Hubbard, Morrison,
Otter Tail, Pope, and Wadena Counties had the highest number of nitrate detections and MCL
threshold exceedances in the years 1980 through 1984. Subsequently, these counties show no
detections or MCL thresholds for years 1985 through 19889, with the exception of Pope County, which
indicates a slight increase in both detections and MCL exceedances. However, this may be explained
by the absence of well sampling for Hubbard, Morrison, Otter Tail, and Wadena Counties in the years
1985 through 1989. Moreover, the numbser of wells sampled in Pope County increased over this same
period. However, the number of samples taken were aiso highest in the these years.

Exhibit D-2 graphically presents well samples, nitrate detections and MCL exceedances as recorded in
the NWIS data base for the 29 counties between 1980 and 1989. This shows nitrate detections were
highest in 1980, foliowed by much lower detections in the following years. However, these trends
shown in Exhibits D-1 and D-2 may be further explained by the relationship between the number of
nitrate analyses and the number of detections, as discussed above for Pope County, which suggests
a relationship between the number of samples analyzed and the number of detections.

Summaries of the nitrate data from both data bases for the twenty-nine counties are presented in
Appendix E to this report.

The pilot study demonstrates that:

nitrate data are available at the county level;

nitrate data lend themselves to visual representation; and,

nitrate data would allow, with time, for comparison among counties
and within a county across time.

There are many unknowns concerning the data which make identification of significant trends difficult .
in both data sets. Conditions that contribute to this include:

data are limited in geographic coverage;

sampling is not consistent in geographic coverage;

sampling is not consistent over time;

sampling, for the most part, is on a one-time basis;

there is nonuniformity in securing and analyzing samples; and

sampling depths vary.

The approach selected to collect and analyze Minnesota nitrate data focused on the use of data
readily available from the Ambient Ground-Water Monitoring Network and the USGS NWIS data bases.
Broad generalizations can be made from the Minnesota nitrate data, but it is necessary to understand



EXHIBIT D-1
SUMMARY OF NITRATE ANALYSES FOR SELECTED
COUNTIES IN MINNESOTA, MPCA
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EXHIBIT D-2

SUMMARY OF NITRATE ANALYSES FOR SELECTED
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" that this approach does not meet the national objective to “display county-by-county trends over time
in the area-wide quality of ground water by identifying the number of counties where ground-water
concentrations of nitrates are improving versus those where they are deteriorating."

Revisions to the Indlcator»Data Collection Process

In order to collect data to meet the national objective and effectively track trends in the 305(b)
reporting environment, the following recommendations are made based on the experience gained in
this pilot study. :

maintain consistency in sample analyses,

sample on an annual basis,

develop and use a standard data collection format,

use data bases that are consistent State-wide, and

use data bases that are maintained by one office or bureau.

if these recommendations can be implemented on a statewide basis, with time, trend analysis couid
be supported.

Conclusions

Currently available Minnesota nitrate data can be used to characterize nitrate trend analysis broadly i
the limitations are identified. However, the current joint effort by the MPCA and MDA to generate State
maps displaying mean nitrate concentrations, land use, and hydrogeologic sensitivity to nitrate loading
in ground water should meet the objective to *identify the pattemn and level of ground-water quality
with respect to the area-wide sources throughout the country,* at the State level. In addition,
continuation of the Ambient Ground-Water Monitoring Network Program should allow, with time, trend
analysis at the county and the State levels.

E. EXTENT OF AGRICULTURAL PESTICIDE USE

This section presents the national objectives, description, approach and findings of the study of
agricultural pesticide use as an indicator of ground-water contamination in Minnesota.

National Objectives

EPA designed the agricultural pesticide use indicator to support the following objectives:22

® identify the relative intensity of pesticide use on a county-by-county
basis,
® identify the relative vuinerability to ground-water contamination on a

county-by-county basis, and

® provide an indication of where potential ground-water problems from
pesticide use might occur, based on geographic pattemns of use and
vuinerability.

2 ) S.EPA Office of Ground-Water Protection, April 1989, “Indicators for Measuring Progress In Ground-Water
Protection,” EPA 44016-88-006.
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 The following discussion describes the manner in which this study was able to address the first three
objectives with agricultural pesticide usage data collected in Minnesota.

Description of the Indicator

The use of pesticides, primarily associgted with agricultural practices, has been identified as potential
source of ground-water degradation. This indicator is considered to be particularly important when
leachable pesticides are applied in areas where ground water may be vulnerable. The potential
degradation of ground water due to the application of pesticides in Minnesota is an important issue for
reasons such as those described below:

] Approximately seventy-five percent of the population of Minnesota
relies on ground water for drinking water supply, and, in many areas of
the State, ground water is the only available source of drinking water;
and

® the diversity of agricultural crops has a correspondmg diversity in the
amounts and types of pesticides used.

Indicator Data Management in Minnesota

The Minnesota Agricultural Statistics Service of the U.S. Department of Agriculture conducted annual
surveys of pesticide usage across the State between 1969 and 1984. A different random sampling of
farmers, not stratified by county, was queried each year. Minnesota Department of Agriculture
personnel, who provided information on the data, estimate a 25% response rate for 8,000-10,000
surveys mailed annually. Summaries of these data have been compiled in annual reports, but the raw
data are not automated.

The MDA has also conducted annual surveys of sales of restricted use pesticides (RUPS) to private
applicators since 1985. These data, which have been entered into a data base, include the
customer’s city, state, and zip code; the amount of RUP purchased; and the type and acreage of
crop, type and number of animals, and/or type of pest to be treated or controfled.

in addition, MDA and the Minnesota Department of Health conducted cooperative surveys of water
wells for selected pesticides between 1985 and 1987. These surveys were conducted to provide
baseline data on the occurrence and extent of agricultural pesticide contamination in the State’s
ground water and drinking water. Wells were selected for sampling in agricultural regions with soils
and hydrogeologic conditions that make ground water susceptible to pesticide contamination; in
particular, the study focused on regions with karst aquifers and shaliow sand and gravel aquifers.
Minnesota Department of Agriculture sampled 100 observation, irrigation, and private drinking water
wells and five drain tiles on a repeat basis, most often four samples per monitoring point. Minnesota
Department of Health collected one sample from each of 400 public drinking water supply wells and
resampled any wells in which pesticides were detected in the first sample. Overall, fifteen pesticides
{thirteen herbicides, one insecticide, and one wood preservative) were detected in the smvey
Atrazine, the most commonly detected pesticide, was found in 31 percent of the wells. %

In 1989, the Rochester-Olmsted County Planning Department surveyed farm cooperatives in Olmsted
County and in towns that sit near Olmsted’s border with adjacent counties for volumes of pesticides
sold.

23 Minnesota Department of Health, and Minnesota Department of Agriculture, 1988. “Pesticides and Ground Water:
Surveys of Selected Minnesota Wells.’
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The Minnesota Geological Survey has prepared a map identifying areas of Olmsted County that are
particularty sensitive to ground-water poliution due to properties of materials covering bedrock,.2*
Data from either or both the MDA RUP surveys and the Rochester-Oimsted County Planning
Department may be cross-referenced with this map to identify areas that may be sensitive to ground-
water poliution by pesticides.

Approach for Characterizing the Indicator

After the initial review of the data sources, EPA determined that the available data were t00 '
fragmented and were insufficient for characterizing the indicator in terms of the national objectives.

Revislions to the Indicator Data Collection Process

In order to collect pesticide use data to meet the national objective of this indicator it is recommended
that the State develop an automated data base on pesticide use and/or purchase information. The
State has an excellent opportunity to design a system that provides high quality information that can
easily be used for future 305(b) reporting as well as meeting its own requirements.

F. ADDITIONAL INDICATORS IDENTIFIED BY MINNESOTA PERSONNEL
Description of the Additional Indicators

Minnesota personnel identified the use of tritium analyses to gauge the vulnerability of ground water to
contamination. Tritium is the heaviest isotope of hydrogen, is weakly radioactive, and is found in the
environment as the resuit of past atmospheric testing of nuclear weapons. Because tritium decays at
a known rate, measuring the concentration of the isotope in ground water can indicate how quickly
water moves from the land surface down to the aquifer. This information can then be used to
estimate the recharge rate for the aquifer.

The University of Minnesota completed a tritium study in the St Peter and Prairie du Chien aquifers in
1987. Based on this study, the age of the water found in these aquifers was estimated at less than 40
years. Minnesota has also developed a proposal to sample 400 public water supply wells for tritium.
The sample of wells is designed to assess recharge rates in different hydrogeologic settings. This
project is still pending at this time.?

24 Olsen, B. and H. Hobbs, 1988. Sensitivity of the Ground-Water System to Pollution (Oimsted County). County
Atlas Serigs, Atlas C-3, Plate 6 of 9. Minnesota Geological Survey.

25 Tom Clauseus, personal communication
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IV. STUDY CONCLUSIONS

EPA conducted this pilot study to determine whether the criteria for reporting ground-water indicators,
as developed by the EPA workgrouge, could be met with data collected for the State of Minnesota.
These criteria include the following:

o indicators should be based on actual data measurement;

° - indicators should lend themselves to graphic display to convey trends
and other information readily;

® whenever possible, existing data should be used rather than requiring
new data collection;

® data should be collected over time at the same locations; and

° data can have limitations and still be useful as an ‘indicator* of ground-

water problems or progress.

In general, this study found that data characterizing four of the five indicators are available and that
these data do lend themselves to graphic display, as depicted in this report. EPA used only existing
data for this analysis, although EPA noted the need for additional data collection to better characterize
several of the indicators. A summary of agencies and data bases that track indicator data in
Minnesota is given in Appendix F. EPA also found that much of the ground-water monitoring data
compiled for this study did not fully support trend analyses because samples were not always taken
from the same locations over time. Nonetheless, EPA concluded that if the limitations are understood,
data are available in Minnesota to at least partially characterize four of the five ground-water
indicators. The following discussion presents specific conclusions relating to the data collected for
each of the indicators.

Maximum Contaminant Levels: Data from the FRDS-II data base are sufficient to support the national
objectives for this indicator. Although EPA limited this analysis to county-level summaries of MCL
violation information, the analysis could be organized at different geographic leveis and could include
analyses of the populations potentiaily at risk from the violations. The population data maintained in
FRDS, however, may not entirely reflect the actual size of the population exposed to a particular MCL
violation.

On-Site and Off-Site Contamination at Hazardous Waste Sites: Sufficient data are available in
Minnesota PLP/CERCLA files to characterize the level of contamination, the status of off-site
contaminant migration, and the populations at risk for specific sites or facilities. These data are also
available for RCRA facilities, but they were not provided by the State for this analysis. Minnesota has
not recorded CERCLA or RCRA data in automated data management systems. Therefore, the data
presented in this study were collected by the State of Minnesota and EPA from paper files and
organized manually to format for presentation. information in this report was compiled from 104 of the
166 sites on the Minnesota Permanent List of Priorities. Therefore, the on-site dnd off-site hazardous
waste site data presemed in this report represent only a portion of the extent of contamination at the
Minnesota waste sites.

Volatile Organic Compounds: EPA accessed data maintained in the USGS National Water
Information System and the Minnesota Ambient Ground-Water Monitoring Network to characterize this
indicator. EPA was able to organize the available data at the county level and display trends in VOC

26 .. EPA Office of Ground-Water Pratection, April 1989. “Indicators for Measuring Progress in Ground-Water
Protection.” EPA 44016-88-006.
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levels graphically. However, EPA determined that the lack of consistent repeat analyses at many of
the_ sampled wells limited the usefulness of the data to support a State analysis. A more thorough

and consistent VOC sampling and analysis program could be developed to better support analyses of
trends in VOC levels State-wide.

Nitrates: EPA accessed data maintained in the USGS National Water information System and the
Minnesota Ambient Ground-Water Monitoring Network to characterize this indicator. EPA was able to
organize these data at the county level and display trends in nitrate levels graphically. However, EPA
determined that the lack of consistent repeat analyses at many of the sampled wells limited the
usefulness of the data to support the national objectives fully. A more thorough and consistent nitrate
sampling and analysis program could be developed to achieve this goal. The current effort by the
State to generate maps displaying mean nitrate levels, however, should meet the objective to ‘identify
the pattern and level of ground-water quality with respect to the area-wide sources throughout the
country,” at the State level. In addition, continuation of the Ambient Ground-Water Monitoring Network
Program should allow trend analysis at the county and State level with time.

Pesticide Use: Sufficient data are not available in Minnesota to characterize this indicator. Therefore,
EPA could not collect data to assess the extent of pesticide use State-wide. The State may wish to
begin collecting information on use of pesticides for indicator reporting.

Additional Indicators: Minnesota personnel identified tritium analyses as an additional indicator of
ground-water vulnerability. Minnesota has compieted a tritium study in one portion of the State and
has developed a proposal for completing tritium analyses in 400 public water supply wells. '

The following discussion presents a summary of the general lessons learned during the course of this
pilot study. The discussion first addresses the technical issues and data management practices
encountered in this pilot study. The discussion then outlines suggested revisions to these existing
practices that can be adopted by the State to better support future ground-water indicator reporting.
Finally, the resources needed to further support indicator reporting and next steps are briefly
discussed.

A. EXISTING PRACTICES

in compileting this pilot study, EPA encountered a number of problems relating to the quality and
availability of the compiled data which limit their application to support the indicator objectives. The
problems conceming the quality of the data related both to the representativeness or geographic
coverage of the data and to the procedures used to collect the analytical results. In particular, EPA
identified the following technical issues:

data are limited in geographic coverage;

sampling is not consistent in geographic coverage;

sampling is not consistent over time;

securing and analyzing samples was not uniform;

limited repeat sampling is conducted at the same location; and

there is an insufficient volume of data particularty regarding pesticide
use.

in addition to these technical issues, EPA also identified problems with regard to the way in which the
collected data were managed. These data management issues limited EPA’s ability to access and
use the information provided by the State:
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® data sources were fragmented;

® several data files were received with insufficient documentation (e.g.,
file format information and identifiers for specific contaminants were
not provided);

® . data bases were originally organizéd to support different objectives

from those the indicators were designed to address; and

° several data files did not include Federal Information Processing
Standard identifier codes as geographic locators.

B.  SUGGESTED REVISIONS TO EXISTING PRACTICES TO SUPPORT INDICATOR
REPORTING

EPA is strongly promoting the wider use of indicator data coliection across all Federal and State
programs. An EPA Task Force, with State participation, developed concrete principles and objectives
to ensure effective and consistent decision-making in all Agency decisions affecting ground water, and
will also institute State Comprehensive Ground-Water Protection Programs®’. Monitoring and data
collection is one area that will be addressed.

As Minnesota continues their monitoring and data collection efforts and begin to develop
comprehensive programs, it is important to keep the issues noted in the pilot study in mind. For
example, sampling and analytical consistency may be promoted by establishing consistent scientific
and data collection protocols and by expanding their ground-water monitoring network, as
appropriate, to provide trend data. Data management activities that employ standard data collection
formats for each of the indicators are already underway in Minnesota to maintain data management
protocols between agencies. Cooperative efforts between EPA and Minnesota will ensure that
information collection activities support the objective of protecting the nation's ground-water
resources.

To begin moving toward data consistency, EPA along with the States and other Federal agency work
group participants developed a set of the most critical data elements for ground-water quality
information. These data elements form the foundation upon which ground-water data users may buiid
their own data base, addlng elements to meet their specific needs. The use of this minimum set of
data elements (MSDE) will ensure that EPA and the States can share and manipulate ground-

water data to support better environmental decision-making, and facilitate cross-program integration.

Once adopted, these revisions could support the coilection, management, and reporting of indicator
data needed for future 305(b) reports.

C. RESOURCES FOR IMPLEMENTING

Initially, the resources required at the State level to implement national indicator reporting may be
extensive. Minnesota cannot significantly improve its data collection and reporting without expending
the necessary resources to correct deficiencies. As the State expands its Ambient Ground-Water
Monitor Networks and integrates their information systems, data will become more accessible for use

27y s. EPA, Office of the Administrator, *Protecting the Nation's Ground Water: EPA's Strategy for the 1990s," EPA
21Z-1020, (Washington, D.C.) July 1991,

28 U.S. EPA, Office of Ground Water and Drinking Water, "Definitions for the Minimum Set of Data Elements for
Ground-Water Quality," (Washington, D.C.) Juty 1991 (draft final).
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in indicator development. Furthermore, after the information is collected and the data elements and
data reporting formats for including ground-water indicators in 305(b) reports are identified and
applied, the effort expended for completing the 305(b) report will be greatly reduced.

D. NEXT STEPS

This pilot study is one of three studies EPA completed investigating the use of ground-water indicators
in 305(b) reports. A Findings Report has been prepared which outlines and summarizes the
information and knowledge gathered in idaho, Minnesota, and New Jersey. The Findings Report also
makes recommendations regarding the implementation of indicators in future 305(b) reports. Based
on these recommendations, EPA is developing a Technical Assistance Document (TAD)?® to provide
technical guidance to the States on how to gather and use indicator data as part of their 1992 305(b)
Reports. The TAD is also intended to help set the stage for those States that are moving toward
developing comprehensive ground-water monitoring and information systems, particularly in
relationship to ground-water indicator reporting, and to assist those which are already in the process.
The TAD is expected to be completed by early 1992,

2ys. EPA, Office of Ground Water and Drinking Water, “Technical Assistance Document,* (Washington, D.C.)
September 1991 (draft).
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APPENDIX A - NUMBER OF MCL VIOLATIONS FOR
SELECTED COUNTIES IN MINNESOTA



Table A-1: Number of Violations of the Federal MCL for Arsenic in Minnesota, U.S. Environmental Protection ‘Agency
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RAMSEY
RENVILLE
SCOTT
SHERBURNE
ST.LOUIS
STEARNS
WABASHA
WADENA
WASHINGTON
WINONA

TOTALS

ojo|o|o|ojo|o|o|ojololo|o|olo|ololojo|e|dojoiojolojo|oio|o
=10I10|0|0I0|0|O|O|=|0O|O|C|0|0|0|0io|olo|ddojo|ojojo|o(o|olo

OJIOI0CI0I0I0OI0CI0IOIOC|O|0I0|I0|0|0|Cjo(c|o|ooloioio|o|o|oliolo
ojoociolojo|oio|lololololololoiolojc|ojcojo|olojojo|olo|o

CJOIC|QIOI0|O|0|00I0|0|0|0|0|0|0o|O|ojojgo|o|ojojolo|ojo|o
OlQ|C|o|oj0|0|0|O|o|o|o|o|o|olo|ojo|oiojogo|o|oloioloio|o|o
OOOOOOOOOOOOOOOOOOOOqOOOOOOOOO
OJ0|0|0j0jo|oOlojO|o|o|ololo|o|olo|ojoldoio|ololo|olololo

MCL: 0.05 mg/L

Source: Federal Reporting Data System (FRDS-II), U.S. Environmental Protection Agency
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Table A-2: Number of Violations of the Federal MCL for Nitrate in Minnesota, U.S. Environmental Protection Agency

YEAR
1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988

-
©
[+
©

DODGE
FILLMORE
GOODHUE
HENNEPIN -

MORRISON
MOWER
NICOLLET

OLMSTEAD
OTTER TAIL

PINE
PIPESTONE
POPE
RAMSEY
RENVILLE
SCOTT
SHERBURNE
ST.LOUIS
STEARNS -
WABASHA
WADENA
WASHINGTON
WINONA
TOTAL

uooooo.oo_cocowooco;oé‘c-éo;o'boooo
-sooooooooccc-ooooooctcoooocoooo
-toooooogoccc-'o‘oo'ooio:oao‘ooooocoo
-cocoooco‘ooc-o.o-c-ooodco:oooccoco
wlolo|o|o|ojolo|olo|olo|=|o|o|o|o|c|oim|aolo|ciole|o|elole
n]o|ololojololololololo|=|o|ololololol-|dolololololiolololo
=lololololololololololo|=jojolojolelololdolololo|olo|olole
olo|olo|olololo|ololo|olololololo]o]ololdolo|elo|ololololo
olojo|o|o|ojcio|o|o|o|o]o|o|ole|olo|e|oldololo|o|elele|olo
~]o|olcjo|o|o|ololololol=|olo|o|olo|ololdolo|olo|e|olelo|e

MCL: 10 mg/L

Source: Federal Reporting Data System (FRDS-11), U.S. Environmental Protection Agency
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Table A-3: Number of Violations of the Federal MCL for Total Coliform in Minnesota, U.S. Environmental Protection Agency

YEAR

COUNTY 1980 [ 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988
ANOKA
BROWN
CARVER
CASS
DAKOTA
DODGE
FILLMORE
GOODHUE
HENNEPIN

-
©w
]
(7]

HUBBARD
MORRISON
MOWER
NICOLLET

OLMSTEAD
OTTER TAIL
PINE '
PIPESTONE
POPE
RAMSEY

RENVILLE
SCOTT
SHERBURNE
ST.LOUIS
STEARNS
WABASHA
WADENA
WASHINGTON
WINONA

TOTALS

-‘OOQOOOOOQOOOOOOOOOOqOOOOOOOO—‘

NIOC|C|O|0O|= =000 |0|0|0|0I0|Q|QIQ|O|Q|O0|o|o|o|0o|o|ojo|o
WO|= 0|0 |=O|0CI0I0IO|0|I0|0|=|O|0|O|0o|lo|g@|o|o|o|ojolo|jo|o
NIO|IO|O|OIN|=O|=|= =00 |CIOCIOC|OIC{OIC|O=]|C|0|OC|C|O|C|O|0O

UiOOOOOOO-‘OOO-‘OOOOOOOqOO-‘O-‘OOO—‘

CICI0|IQCIO|O|0|O|OlO|O|o|Oio|o|o|o|o|ojlo|ao|o|ojo|oloio|o|e

G)-‘OO-‘ONOOOOOOOO.OOOOOIOOO-‘OOO-‘OO
WIOIO|OI=I0O|0|0C|0|I0|0C|0|I0I0IC|0I0|I0OICI0IO={0O|0|O|=|O|0o|0|O
=000 (0|CIOI=|OI0IO|IC|O|C|O|0|0|o|0|0|go|O|0|o|Clololo|o
S2jO|0|0IO|=]|O|0|0|=|Oj0|0oi=|O|=|0O|o|0o|o|oo|oi0oio|c|lo|o|o|o

MCL: 1/100 mL

Source: Federal Reporting Data System (FRDS-11), U.S. Environmental Protection Agency
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Table A-4: Number of Violations of the Federal MCL for Combined Radium in Minnesota, U.S. Environmental Protection Agency

YEAR .
COUNTY 1980 | 1981 | 1982 [ 1983 | 1984 | 1985 | 1986 | 1987 | 1988

-
O
[
©o

FILLMORE
GOODHUE
HENNEPIN

QIOI0|0|0 Q|00 |C

HUBBARD -
MORRISON
MOWER
NICOLLET
OLMSTEAD
OTTER TAIL
PINE
PIPESTONE
POPE
RAMSEY
RENVILLE
SCOTT
SHERBURNE
ST.LOUIS
STEARNS
WABASHA
WADENA
WASHINGTON
WINONA

TOTALS

Sv

OJOCICIO|CICIO|IC|C|QOIQC|C|O|I0|CIOICIQIO|0O|OC|O|0C|0o|O|O|0Io|0
OOOOOOOOOOOOOOOOOOOOOOCOOOOOOO

OI0C|0C|O|0|0C|0|0|CIC|O|0|I0|CIC|IC|0|IO|I0|0O|O0|O|0|O|0|O(o|o|0

OIQ(CIOICICIOI0|ICICI0IQIOCICIOICIOICIOCIC|TO|O|0O|0|I0|0 00|

ClOIOIO|IOIC|I0IO|I0IOCI0C|IQ|I0I0ICICIC|IOICIOITgO|OI0CI0|I0IO|0|0]|O

Aooooooowooo-oco—-ooo&oooooocoo

CﬂOOOOOOO-‘OOOONOO(SOOOQOOOO-‘OOO-‘

OO |0O|0|0|O|0O|0|O|O|O|O|O|0|o|o|0oio|o|0|g0|oio|o|o|o|ojo|o
=JlOo|ClOo|0|0|Oo|0|0o|0|0o|o|o|o|o|o|lolo|o|o|~olo|ojoloio|ojolo

CIO|OC|0|I0|0CI0CI0I0|C|OI0|0|0|O|CI0I0|0|O

MCL: 5 pGill.

Source: Federal Reporting Data System (FRDS-II), U.S. Environmental Protection Agency
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APPENDIX B - ENVIRONMENTAL INDICATOR QUESTIONNAIRE



"Environmental Indicator Questionnaire

DATE:
SITE ID #:
SITE NAME:
SITE LOCATION: PROGRAM:
STATE: RCRA
COUNTY: CERCLA
LATITUDE: | OTHER:
LONGITUDE:
GROUND WATER CONCENTRATION
CONTAMINANTS LEVEL STATUS
PCB's: Enter the following values for
PESTICIDES: concentrations:
OTHER ORGANICS: 0 = unknown
METALS: 1 = at or below detection limit
CONVENTIONAL: 2 = above detection limit
BACTERIA: 3 = gbove level of concern

HAS THE PLUME BEEN DETECTED OFF-SITE?:

(yes/no/unknown )

POPULATION POTENTIALLY AT RISK (3 mile radius):

IS CONTAMINATION REACHING DRINKING WATER WELLS?:

(yes/no/unknown)

ACTUAL POPULATION AFFECTED:




APPENDIX C - SUMMARY OF HAZARDOUS WASTE SITES
FOR MINNESOTA



TABLE C-1: SUMMARY OF HAZARDOUS WASTE SITES FOR MINNESOTA

C-2

SITES WITH

CONTAMINATED

POPULATION [NUMBER OF

WITHIN 3

MILES OF

42,280

22,508
89,780

13,000
- 1,427,520

1,500

. 1,000

1,200
3000

388

650

000

-33,190

9,941

230
78,700
- 76,680

270
1,020
214,616
. 24,438

CONCENTRATION LEVEL

PESTICIDES |SYNTHETIC

BACTERIA

NUMBER

0

0

0
0

0

0

1

1

1

0ojojo
0[O0} 0
0joj]o

0]o0]o
000
ojofo
o|olo

0jo0f{o0

0jofo

1
1
1

1
1
1
1

3|ojo]o -

3101010

1

1

METALS

NUMBER

0
0

1

1

ojofo

1

A

0

0(3[{0j0]fO

1
A

0j 0

010
1

1

.

o|6|8j{0f0]o0O

1

2|13|8]0

3

0j2({0[3}j]0|/0f0
0] 2]4]7]0]0]0O

1

ojofo

ojofo

1
o

1

0[3]4[6|2]0j0

‘1

1

1
1

0]o0

0(00

1
1

0{0]0

Bl

1

0}12)0

0/{0]2{0]2|0|0}0

01010

B

0} 0

1

ORGANICS
NUMBER

5/2]0l2[2]5

0jojo

1
1

1
1
1

0|0
1

1]

1
1

T

1
B

813

1

1

1

418/ 8]6[9[3]24|2]0] 0

1

0| 6

1

0j4j]2]2]0|2i6|]0|]0]0

1

1

0] o0

‘0{0]0

ojojojojo

1

1

0|l0]| 7

1

"

1

1
1.

0] 0

NUMBER

B3

1

1

1

0} o0

ojojojojoj2]0

1

0l0of0j0]oO

: o

K

0j0}j2]0]0

0

ojojof2]|0

0j0jO0]oO}]O

ojoflojojojo

ojfojfofojofo

1

ojojojojo]|oO

ofojojojo]|oO

0jojojo0fo0

1

000

2{0[0o|ojo]2

T

1

ojofojOfO0]oO

1
1
1

4| 3|o]o[o0|o[2]s5

1
1

1

1

1
1

1

1
T

1

5/0]0

1

2

NUMBER

“1;

0.

1

1

0{0fj3]0]0|j0O[0]0]O}3

7

0o{0]o0]

0

00| 2
0j]0]7

1

0jo0f|o0
0]o0} o0
0j0] 0

0]0jo0
0j]0]0

ojof{ofofofo

01010

21010

0j]0}0

3

1

OF SITES

2

1
1
1

1
1
a1
1

o]0

'..11

-0

1

>

8

NUMBER|PCBS

6/3/3l0Jo/3|[3/0[0]0]O

3

7] al2]0

- 26171 6] 0} 321

2121010} 0

1

.3]3[o]lolojalo]o}loj2]0]0

2/2|0]0}]0

KN

8/3]2]0]3|4]2

2|/2)j0j0f[f0j2]0j0]j0Of[0]}O

mﬁa1

6

gl 412l0]2]6

9

3]2}jo0}o0

COUNTY

-|OF SITES

ANOKA

CASS. . -

CROW WING

DAKOTA . =~
DODGE

FILMORE

GOODHUE

HENNEPIN

HOUSTON

HUBBARD

MORRISON

MOWER =~ |
OLMSTED

OTTER TAIL

PINE

PIPESTONE "~ [ ©% ©

RAMSEY
RICE

SCOTT

SHERBURNE -
STEARNS

ST.LOUIS -
WABASHA
WADENA

WASHINGTON
WINONA




TOTAL - | 104 (68123 | 1{12(75|21 | 4| 4 {13 | 65|15 {71 {26 {18 |29

31

94

2,721,337

27

=unknown/not analyzed

=at/below detection limit

=above detection limit

=above level of concern (MCL, health advisory, or other action level)

WN -0

Source: Permanent List of Pirotirites, Minneosta Pollution Control Agency, 1990.
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APPENDIX D - SUMMARY OF VOC DATA FOR
SELECTED COUNTIES IN MINNESOTA



NT
(1)
Q)
()
NT
(1)
NT
NT
NT
@)
(1)
()
()
NT
NT
(1)
NT
NT
1)
()
NT
NT
NT
NT
()
(2)
NT
NT

Table D-1.1: Summary of VOC Detections for Anoka County (1980-1984), Minnesota Pollution Control Agéncy

1982 1983 1984
No. No. No. No.
. [Dets Sam|No. Sam|No. Sam|No.
No. Exc §No. |TaknSam|Exc INo. |TaknSam|Exc §No. |TaknfSam
Well HBT jWell|Anlz|Dets|HBT f Well |Aniz |Dets{HBT Well |Aniz |Dets
VOLATILE ORGANIC CHEMICALS (A) O)RA) 1] (A) | (B) ]| (C) (A) | (B) | (C)

1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROPROPENE
1,2,3-TRICHLOROPROPANE
1,2-DIBROMOMETHANE
1,2-DICHLOROBENZENE

1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE

1,2-TRANSDICHLOROETHENE

NT

NT
NT
NT
NT

CO0OO0OO0CO0OO0OO0CCO0OO0O0OO0OODOO0OO0ODOOO0COOOOODOOOO

OCNNPNNPDNONNMNAOPNNDPNODNONNNONDNONRODNOMNMOONMNNODNOMNODNODN
CNMNNNNONNNNNONRNNNRNNNIODODNOMOROPNONNOMNDNODNDNONON

OO0 000000000000 OOOOOOOO0OO0O0OO0O

O W WWwWWwWwWwwWwwoWwWWWwWowwWwwWwwo waowwwowowwow

O W WwWWWWWwWwwWo W WwWwowWwwwWwowwww

CIC 0000000000000 ODO0OCODODOODOODOOOOC

CIC 0000000000000 O0OO0OOOOODOOOODOO0OO0OO0O

1,3-DICHLOROBENZENE - NT
1,3-DICHLOROPROPANE - NT

1,4-DICHLOROBENZENE - -

2-CHLOROETHYL VINYL ETHER - NT

BROMOFORM - NT

CARBON TETRACHLORIDE - -

CHLOROBENZENE - -

CHLORODIBROMOMETHANE - NT

CHLOROFORM - NT

CIS-1,2-DICHLOROETHENE - NT

CIS-1,3-DICHLOROPROPENE - NT

ETHYLBENZENE - -

METHYLENE CHLORIDE - -
TRANS-1,3-DICHLOROPROPENE - NT

TRICHLOROFLUOROMETHANE - NT

TOTALS 0 54| 0 81

NIOONOOCODOODODDODCCODOODODOCOODODOODODOODOOO

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold (HBT) is based on Final Federal MCL
(2) Health Based Thieshold is based on Proposed Federal MCL
(3) Health Based Thieshold is based on fFederal Ambient Water Quality Criteria

N1 No Health Based Theeshotd Available

" -* Signities that Data are Missing for that Year

(A) Number of Wells
(B) Number of Samples Taken and Analyzed
(C) Number of Sample Detections
(1) Number ol Detections that Exceed the HB T




NT
(1)
&)
()

(2)
(2
NT
NT

¢

Table D-1.2: Summary of VOC Detections for Anoka County (1985-1989), Minnesota Pollution Control Agency (Continued)

1985 1986 1987 1988 :

No. No. No. No. No. No. No.

Sam|No. |Dets Sam|No. |Dets Sam|No. Sam{No. . |Dets

No. |TaknSam|Exc No. [TaknSam|Exc fNo. |TaknSam|Exc No. |TaknSam Exc
Well|Aniz [Dets|HBT f Well |Aniz {Dets|HBT §Weli [Aniz |Dets|HBT §Well {Aniz |Dets HBT

VOLATILE ORGANIC CHEMICALS (A|B)|EC)|O)FMA)|I®B)]|((C)| DR (A)](B)](C) (A) | (B) | (C) (D)
1,1,1,2-TETRACHLOROETHANE 2 |2 |0 INT jJ4 |4 |0 |NT 0| 0ofj O 1 1 0 NT
1,1,1-TRICHLOROETHANE 2 (2 |0 0 4 14 |0 0 of ol o 1 1 0 -
1,1,2,2-TETRACHLOROETHANE 2 |12 |0 0 jJ4 |4 |0 0 0] o O 1 1 0 -
1,1,2-TRICHLOROETHANE 2 |2 |0 0 g4 |4 |0 0 0| o] O 1 1 0 -
1,1-DICHLORQETHANE 2 {2 10 INT g4 |4 10 |INT 0 0] O 1 1 0 NT
1,1-DICHLOROETHENE 2 (2 ']0 0 4 |4 |0 0 o]l o] O 1 1 0 -
1,1-DICHLOROPROPENE 2 ]2 |0 |NT g4 |4 |0 |NT 0|l o] O 1 1 0 NT
1,2,3-TRICHLOROPROPANE 0 |0 |0 INT O {0 (0 |INT 0 0 O 0 o] O NT
1,2-DIBROMOMETHANE 2 2 |0 [NT J4 |4 |0 |NT 0{ 0] 0O 1 1 0 NT
1,2-DICHLOROBENZENE 2 2 |0 0O 4 |4 |0 0 0| 0| O 17 1 0 -
1,2-DICHLOROETHANE . 2 |2 |0 0 g4 (|4 |0 0 1 1 1 1 1 0 -
1,2-DICHLOROPROPANE 2 2 o 0 4 |4 |0 0 ol o] O 1 1 0
1,2-TRANSDICHLOROETHENE 2 |2 |0 0 j4 4 0 0 0| 0] © 1 1 0 -
1,3-DICHLOROBENZENE 2 |2 |0 INT g4 |4 [0 |NT 0 0] O 1 1 0 NT
1,3-DICHLOROPROPANE 0 |0 |0 |INT JO [0 |0 |NT 0| 0} O 0| 0] © NT
1,4-DICHLOROBENZENE 2 12 [0 0 4 4 |0 0 0} 0] O 1 1 0 -
2-CHLOROETHYL VINYL ETHER 0 |0 |0 |NT JO |0 10 |NT 0| o} O 0] 0] O NT
BROMOFORM 2 (2 |0 [NT g4 |4 [0 |NT 1 1 1 1 1 0 NT
CARBON TETRACHLORIDE 2 12 10 0 4 a4 |0 0 1 1 1 1 1 0 -
CHLOROBENZENE 2 2 |0 0 j4 |4 |0 0 1 1 1 1 11 O -
CHLORODIBROMOMETHANE 2 |2 |0 |NT g4 [4 [0 |NT 1 1 1 1 1 0 NT
CHLOROFORM 2 |2 |0 [NT g4 14 {0 INT 1 1 1 1 1 0 NT
CiS-1,2-DICHLOROETHENE 2 2 |0 INT g4 |4 |0 |NT 0 0 O 1 1 0 NT
CiIS-1,3-DICHLOROPROPENE 2 (2 |0 INT §4 (4 |0 |[NT ol o] o 1 1 0 NT
ETHYLBENZENE 2 12 10 0 4 14 |0 0 1 1 1 1 1 0 -
METHYLENE CHLORIDE 2 2 0 0 4 4 0 0 1 1 1 1 1 0 -
TRANS-1,3-DICHLOROPROPENE 2 [2 0 |NT §4 [4 |0 |[NT 0] o] .0 1 1 0 NT
TRICHLOROFLUOROMETHANE 2 2 - 10 NT 34 4 0 NT 0 0 0 1 1 0 NT
TOTALS 50 0 0 100 0 0 8 8 25 0 0

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Controt Agency

(1) Health Based Threshold is based on Final Federal MCL

(2) Health Based Thieshold is based on Proposed Federal MCL

(3) Healih Based Threshold is based on Federal Ambient Water Quality Criteria
NT No Health Based Threshold Avaitable

"-* Signifies that Data are Missing for that Year

(A) Number of Wells :

(B) Number ot Samples Taken and Analyz

(C) Number of Sample Detectlions

(D) Number of Detections that Fxcoad the HRT

e-a



NT
)
@)
)
NT
(1)

" NT
NT
(2
(1)
2
)
NT
NT

(1

NT
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Table D-2.1: Summary of VOC Detections for Brown County (1980-1984), Minnesota Pollution Control Agency

1980 1981 1982 1983 1984

No. No. No. No. No. No. No. No. No.

Sam|No. |Dets Sam|No. |Dets Sam|No. [Dets Sam|No. |Dets Sam|No.

No. |TaknSam|Exc No. |[TaknSam|Exc INo. |[TaknSam{Exc §No. |[TaknSam|Exc jNo. |TaknSam
Well |Anlz [Dets|HBT j Well |Anlz |Dets|HBT fWell |Aniz |Dets|HBT  Well |Anlz [Dets|HBT fWeil |Anlz |Dets

VOLATILE ORGANIC CHEMICALS AIBIC)IORA IB|EC)IOEA|BIEC)|ORgAM]IB|C)|D)ERA]MB](C
1,1,1,2-TETRACHLOROETHANE -1 - - | NT -| -] ~|NT 0] 0] O|NT 3 31 O|NT 0] o O
1,1,1-TRICHLOROETHANE - -1 - - -1 - - - 0| of oy O 3] 3 0; O 0] o] o
1,1,2,2-TETRACHLOROETHANE - -1 -1 - -1 -] -] - 0| of o © 3 3] 0} O 0 0| O
1,1,2-TRICHLOROETHANE - - -1 - - - -| - 0} of 0| O 3 3 0j O o] 0] O
1,1-DICHLOROETHANE -1 -1 =|NT -1 -] -INT 0 0| O|NT 3 3| O|NT ol of o0
1,1-DICHLOROETHENE - -1 - - -1 -1 - - o] 0] 0| O 3 3 o O 0| O] O
1,1-DICHLOROPROPENE el - - | NT -] -] - |NT 0] 0] O|NT 3 3 0| NT 0] o] o
1,2,3-TRICHLOROPROPANE - - - | NT - -] -|NT 0| 0| OINT 3 3 0| NT 0] o] O
1,2-DIBROMOMETHANE -] -] ~|NT - - - | NT 0] 0 OjNT 3 3 0 | NT 0] o] O
1,2-DICHLOROBENZENE -1 - - - - - - - o] o] o| O 3| 3 0f O of 0 O
1,2-DICHLORQOETHANE -1 -] - - -1 -1 - 0] o o] O 3 3 0] O 0 of{ O
1,2-DICHLOROPROPANE -1 - - - -1 -1 - o| o oj O 3 3 0| O 0| 0| O
1,2-TRANSDICHLOROETHENE -1 -1 -] - - -1 -] - 0] of o! O 3| 3 ol o 0y 0] O
1,3-DICHLOROBENZENE -1 -] ~|INT -| -] -INT 0| 0| O|NT 3] 3 0| NT 0|l 0 O
1,3-DICHLOROPROPANE -1 =] =|NT -] =] -|INT 0] 0| O]NT 3 3 0| NT o o O
1,4-DICHLOROBENZENE -1 - - - - - - - 0| 0] O] O 3 3 0| O 0] 0] O
2-CHLOROETHYL VINYL ETHER ~1 ~1 ~|NT - - - | NT 0] O] O]|NT 3| 3] O|NT 0o o] O
BROMOFORM -1 - - | NT - - - | NT 0] 0| O|NT 3| 3 0 | NT 0] 0] O
CARBON TETRACHLORIDE - =1 -] - - =] -] = 0] 0f 0f O 3| 3] 0] o o o} O
CHLOROBENZENE - - - - -1 - - - o] 0ol o0f O 3 3| 0] 0O 0] 0] O
CHLORODIBROMOMETHANE -~ =1 =]NT -] -f ~-|NT 0] 0] O|NT 3 3 0 | NT 0| 0] O
CHLOROFORM -1 - - | NT -1 - - | NT 0 O O|NT 3 3 0 | NT of of O
CIS-1,2-DICHLOROETHENE -1 -] ~|NT -| =] ~-|INT O O] O|NT 3 3 0| NT 0] O] O
CIS-1,3-DICHLOROPROPENE - - - | NT - - - | NT 0| 0| O}NT 3 3 0| NT o of O
ETHYLBENZENE - -} -1 = -] - - - 0f{ 0] 0| O 3! 3 o] O o of o
METHYLENE CHLORIDE -] - - - - - - - o 0] o0 O 3 3 0| O o 0| O
TRANS-1,3-DICHLOROPROPENE -1 - - | NT -1 -1 -|NT o O 0 NT 3 3 0| NT 0] 0 O
TRICHLOROFLUOROMETHANE -1 - - | NT -1 - - | NT 0f 0] O|NT 0| o o|nNTFf o] of ©
TOTALS o o] © 0] 0] O of o] o 81 0| O 0| O

Source: Ambient Ground-Water Monitoring Network, Minnesota Poliution Control Agency

(1) Health Based Threshold is based on Final Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL
(3) Health Based Theeshold is based on Federal Ambient Water Quality Critena

NT No Heallth Baseq 1lnesholg Available

*-* Signifies that Data are Missing for that Year

(A) Number ot Wells

(B) Nuiber of Samples Taken and Analyzed
(C) Number of Sample Detections
(D) Number of Detections thay Fweood tho 1R 1



Table D-2.2: Summary of VOC Detections for Brown County (1985-1989), Minnesota Pollution Control Agency (Continued)

1985 1986 1987 1988
No. No. No. No. No. No.

Sam|No. |Dets Sam|No. |Dets Sam|No. Sam|No.
No. |TaknnSam|Exc gNo. Takq Sam|Exc jNo. Takq Sam|Exc No. {TaknSam
WelljAniz|Dets|HBT fWell|Anlz |Dets|HBT §Well |Anlz |Dets|HBT fWell |Anlz |Dets
VOLATILE ORGANIC CHEMICALS (A B)|(C)|(D)R(A) | (B)]I(C)]| (D) R (A) ]| (B) ] (C) (A) | (B) | (C)
NT §1,1,1,2-TETRACHLOROETHANE 0| O O |NT 3 3| O|NT 0] O 0 0{ O 0
(1) §1.1,1-TRICHLOROETHANE 0| O 0 0 3 31 O 0 0 0 0] O 0
3) §1.1.2,2-TETRACHLOROETHANE 0| O 0 0 3 3] 0 0 0 0 0| 0| O
(2) §1.1,2-TRICHLOROETHANE 0 0 0 0 3 3 0 0 0 0 0 0 0
NT §1,1-DICHLOROETHANE 0| O 0| NT 3 3] O|NT 0 0 0 0 0 0
(1) §1.1-DICHLOROETHENE o] O 0 0 3 3] 0 0 0 0 o O 0
NT §1,1-DICHLOROPROPENE 04 O 0| NT 3 3| O]|NT 0 0 0 0| O 0
"NT 31,2,3-TRICHLOROPROPANE 0 0 0| NT 0 0| O|NT 0 0 0 0| O 0
NT §1,2-DIBROMOMETHANE 0] O 0|NT 3 3! O|NT 0 0 0 0] O 0
(2) §1,2-DICHLOROBENZENE 0| O 0 0 3 31 0 0 0 0 of O 0
(1) §1.2-DICHLOROQETHANE 0 0} © 0 3 31 0 0 0 0 o}l O 0
(2) §1.2-DICHLOROPROPANE 0] O 0 0 3 3] o 0 0 0 0| O 0
(2) §1,2-TRANSDICHLOROETHENE o} O 0 0 3 3| O 0 0 0 0| O 0
NT §1,3-DICHLOROBENZENE 0] O 0| NT 3 3| O|NT 0 0 0 0| O 0
NT §1,3-DICHLOROPROPANE 0] 0! O|NT 0 0] O|NT 0 0 0 o} O 0
(1) §1.4-DICHLOROBENZENE 0} O 0 0 3 31 0 0 0 0 0| O 0
NT §2-CHLOROETHYL VINYL ETHER 0] 0] O|NT 0 0 O|NT 0 0 0 o] O 0
NT §BROMOFORM 0| 0 0| NT 3 3] O|NT 0 0 0 0f O 0
(1) fCARBON TETRACHLORIDE 0| O 0 0 3 3] O 0 0 0 ‘0] 0 O
(2) JCHLOROBENZENE o] O 0 0 3 31 0 0 0 0 o o] o
NT JCHLORODIBROMOMETHANE 0| O 0 |NT 3| 3| O|NT 0 0 0 ol o] o
NT JCHLOROFORM 0| O 0| NT 3 3] O]|NT 0 0 0 0| O 0
NT JCIS-1,2-DICHLOROETHENE 0 0 0| NT 3 3| O|NT 0 0 0 0| 0] O
NT JCIS-1,3-DICHLOROPROPENE 0] O 0| NT 3 3| O|NT 0 0 0 0| O 0
(2) JETHYLBENZENE 0| O 0 0 3 3 0 0 0 0 o] O 0
(2) FMETHYLENE CHLORIDE 0] O 0 0 3 31 0 0 0 0 0| O 0
NT  TRANS-1,3-DICHLOROPROPENE 0| O 0| NT 3 3| O|NT 0 0 0 0| O 0
NT JTRICHLOROFLUOROMETHANE 0 0| O]|NT 3 3 O NT 0 0 0 o} o0} O
TOTALS o| O 0 751 0 ) 0 o] O

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold is based on Final Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL
" (3) Health Based Threshold is based on Federal Ambient Water Quahty Criteria

NT No Health Based Threshold Available

”-" Signifies that Data are Missing for that Year

(A) Number of Welts

(8) Number of Samples Taken and Analyzed
(C) Number ot Sample Detections

(1) Number ot Detections that Exceed the HBT



Table D-3.1: Summary of VOC Detections for Carver County (1980-1984), Minnesota Pollution Control Age‘ncy

1980 1981 1982 1983 1984
No. No. No. No. No. No. No. No. No.
Sam|No. |Dets Sam|{No. |Dets Sam(No. [Dets Sam|No. |Dets Sam{No.
No. |TaknSam|Exc fNo. |TaknSam|Exc [No. [TaknSam|Exc No. |TaknSam|Exc No. {Takn{Sam
Well[Anlz |Dets|HBT fWell |Aniz |Dets|HBT | Well |Aniz |Dets|HBT fWell |Aniz |Dets|HBT J Well | Aniz |Dets
VOLATILE ORGANIC CHEMICALS AldlIC)IORrA[BIEC)IOEIMA]|®B|C)IMDRMA]MB]C)] O] (A)]B)](C)
NT J1.1,1,2-TETRACHLOROETHANE - |- |- INT f- |- |- |INT 0f O] O|NT 3] 3} O|NT 1 1 0
(1) §1.1,1-TRICHLOROETHANE - - - - - - - - 0 0 0jo0 3 3 010 1 1 0
(3) §1.1.2,2-TETRACHLOROETHANE - |- |- - - |- |- - 01 O O}]0 3] 3| 0jo 1 1 0
(2) §1.1,2-TRICHLOROETHANE - - - - - - - - 0 0 0jo 3 3 0|0 1 1 0
NT §1.,1-DICHLOROETHANE - - - NT J- - - NT 0 0 0 |NT 3 3 0 INT 1 11 .0
(1) §1.1-DICHLOROETHENE - - - - - - - - 0 0 0io0 3 3 0|0 1 1 0
NT §1,1-DICHLOROPROPENE - - - NT §- - - NT 0 0 0 INT 3 3 0 |NT 1 1 0
- NT §1,2,3-TRICHLOROPROPANE - - - NT - - - NT o 0 0 [NT 3 3 0 [NT 1 1 0
NT §1,2-DIBROMOMETHANE - J= |- INT J- |- |- |NT 0f 0] O|NT 3] 3| O|NT 1 1 0
(2) §1.2-DICHLOROBENZENE - - - - - - - - 0 0 0|0 3.3 0|0 1 1 0
(1) §1,2-DICHLOROETHANE - - - - - - - - 0 0 0lo0 3 3 ojo0 1 1 0
(2) §1.2-DICHLOROPROPANE - - - - - - - - 0 0 01}0 3 3 0|0 1 1 0
(2) §1,2-TRANSDICHLOROETHENE - - - - - - - - 0 0 0|0 3 3 0|0 1 1 0
NT §1,3-DICHLOROBENZENE - - - NT |- - - NT 0 0 0 [NT 3 3 0 [NT 1 1 0
NT §1,3-DICHLOROPROPANE - - - NT |- - - NT 0 0 0 |NT 3 3 0 INT 1 1 0
(1) §1,4-DICHLOROBENZENE - - - - - - - - 0 0} 0|0 3 3 0|0 1 1 0
NT §2-CHLOROETHYL VINYL ETHER - |- - INT g- |- |- |INT 0| O0f O|NT 3] 3| O|NT 1 1 0
NT | BROMOFORM - - - INT}- |- |- INTQ] of o} ofNT R 3| 3] o|NT ] 1| 1] o
(1) §CARBON TETRACHLORIDE - |- - - - - - |- o 0| 0|0 3] 3| 00 1 1 0
(2) §CHLOROBENZENE - - - - - - - - 0 0 01}0 3 3;j 0j0 1 1 0
NT JCHLORODIBROMOMETHANE - |- ‘|- INT §- |- |- |INT 0 O0;: O|NT 31 3| O|NT 1 1 0
NT JCHLOROFORM - |- |- INT J- |- |- |INT 0! O OINT 3] 3| O]NT 1 1 0
NT JCi1S-1,2-DICHLOROETHENE - - - NT |- - - NT 0 0 0 [NT 3 3 0 INT 1 1 0
NT JCIS-1,3-DICHLOROPROPENE - - - NT - - - NT 0 0 0 |NT 3 3 0 |NT 1 1 0
(2) JETHYLBENZENE - - - - - - - - 0 0 0|0 3 3 0|0 1 1 0
(2) §METHYLENE CHLORIDE - - - - - - - - 0 0 010 3 3 0|0 1 1 1
NT J TRANS-1,3-DICHLOROPROPENE - - - NT |- - - NT 0 0 0 INT 3 3 0 INT 1 1 0
NT FTRICHLOROFLUOROMETHANE - - = NT §- - - NT 0 0 0 INT 0 0 0 |INT -0 0 0
TOTALS 0 0 0 0 0 0 0 0 (1] 81 0 0 27 1
Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency *-* Signifies that Data are Missing for that Year
(1) Health Based Threshold (HBT) is based on Final Federal MCL . (A) Number of Wells
(2) Health Based Threshold is based on Proposed Federal MCL (B) Number of Samples Taken and Analyzed
(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria (C) Number of Sampte Detections ’

NT No Health Based Threshold Available (D) Number of Detections that Exceed the HBT
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Table D-3.2: Summary of VOC Detections for Carver County (1985-1989), Minnesota Pollution Control Agehcy (Continued)

1985 1986 1987 1988 1989

No. No. No. No. No. No. No. No.

Sam|No. |Dets Sam|No. |Dets Sam|No. Sam|No. |Dets Sam|No.

No. |TaknSam|Exc No. |TaknSam|Exc INo. [TaknfSam|Exc [No. [TaknfSam|Exc fNo. [Takn{Sam
Waell|Aniz |Dets|HBT jWell |Aniz |Dets|HBT | Well | Aniz |Dets|HBT | Well |Aniz | Dets|HBT jWell |Aniz | Dets

VOLATILE ORGANIC CHEMICALS AIB )OO F(AIMB )] (D)R(A)](B)](C) (A)|(B)|(C)](D)R(A) | (B) ] (C)
1,1,1,2-TETRACHLOROETHANE f"_O 0| O|[NT 1 1 0 INT 0y o 0 01 O OINT §- - |-
1.1,1-TRICHLOROETHANE 0| 0] O]0 1 1 0|0 0| 0] O 0] O 0l]0 - - |-
1,1,2,2-TETRACHLOROETHANE 0 0 0j0 1 1 o|o 0 0f O o O 0|0 - - |-
1,1,2-TRICHLOROETHANE 0{ 0] 010 LI 0|0 0] o O o O 0|0 - |- |-
1,1-DICHLOROETHANE 0] 0] O]|NT 1 1 OINT § -0} 01 O 0| O OINT B- |- |-
1,1-DICHLOROETHENE 0] 0] O0¢0 1 1 0|0 0| o] O 0] 0 0!0 - |- -
1,1-DICHLOROPROPENE 0 0] O|NT 1] 1 0 INT o ol O 0] O OINT - (- |-,
1,2,3-TRICHLOROPROPANE 0 O] OINT 0} 0] OINT 0] 01 O 0} O OINT §- |- |-
1,2-DIBROMOMETHANE 0 0| O|NT 1 1 0 [NT o 0] O 0| O OINT §- |- |-
1,2-DICHLOROBENZENE o o o]0 1 1 00 ol o| O 0| 0] 010 - - |-
1,2-DICHLOROETHANE 0] 0] 010 1 1 0|0 o} 0] O 0} o] 0|0 ~
1,2-DICHLOROPROPANE 0 0] 0}]0 1 1 00 0| 0y O 0| O olo -
1,2-TRANSDICHLOROETHENE 0 0) 010 1 1 0)0 0f 01 O 0f 0| 010 - - -
1,3-DICHLOROBENZENE 0f 0| O|NT 1 1 0 [NT of 0] O o O O[NT |- |- |-
1.3-DICHLOROPROPANE 0 0! O|NT 0! 0| O|NT ot 0l O 0 0] OINT J- |- |-
1,4-DICHLOROBENZENE o 0 0]0 1 1 0|0 0( O 0 o o 0|0 - |- |-
2-CHLOROETHYL VINYL ETHER 0| O O|NT 0] 0] O|INT 0o O} O 0f 0] O|NT B~ |- |-
BROMOFORM ' 0f 0] O]INT 1 1 0 [NT 0| 0} O 0| 0] OINT k- |- |-
CARBON TETRACHLORIDE 0y 0| OO0 1 1 0lo0 0] o} O 0] 0] 0]0 - |- |-
CHLOROBENZENE o0f 0| ofO 1 1 0|0 0] 01 O 0| 0| 0]0 - |- |-
CHLORODIBROMOMETHANE 0} 0| O|NT 111 0 [NT of 0] O 0] O OINT f~ |~ |-
CHLOROFORM 0 O OINT 1 1 1 INT o of O 0 0 OINT §- |- (-
CIS~1,2-DICHLOROETHENE 0 0] O]NT 1 1 0 [NT 0 0f O 0} 0 OINT 8- |- |-
CIS-1,3-DICHLOROPROPENE 0 0] O|INT 1 1 0 [NT 0| of O o O OINT - (- |-
ETHYLBENZENE 0| O] O]|0O 1 1 0|0 o O O 0| 0] o]0 e N
METHYLENE CHLORIDE o 0 0}0 1 1 olo o| O 0 0 O 0lo0 - |- -
TRANS-1,3-DICHLOROPROPENE 0| O} OINT 1 1 0 [NT 0| O 0 0| O] O|NT - |- |-
TRICHLOROFLUOROMETHANE 0| 0| O]NT 1 1 0 [NT 0| O 0 O Of OINT - |- I-
TOTALS 0} 0} O 25 1 0 0] O 0| o| O 0| O

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold is based on Final Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL .
(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria

NT No Health Based Threshold Available

“-* Signities that Data are Missing for that Year

(A) Number of Wells

(B) Number of Samples Taken and Analyzed
(C) Number of Sample Detections

(D) Number of Detections that Exceed the HBT
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Table D-4.1: Summary of VOC Detections for Cass County (1980-1984), Minnesota Pollution Control Agenéy

1980 1981 1982 1983 1984
No. No. No. No. No. No. No. No.
SamiNo. |Dets Sam|No. [Dets Sam|No. |Dets Sam|No. Sam|No.
. [Takn Sam|Exc fNo. |TaknSam|Exc §No. {TaknSam|Exc fNo. |TakniSam|{Exc §No. |TaknSam
Aniz |Dets|HBT | Well|Anlz |Dets{HBT §Well |Aniz |Dets|HBT | Well | Anlz |Dets|HBT §Well |Anlz |Dets
VOLATILE ORGANIC CHEMICALS BYJ(C)]O)YRA]BI(CY|(DYF (A | (B){(C) | (D) § (A) ]| (B).] (C) (A) | (B) { (C)
NT J1,1,1,2-TETRACHLOROETHANE . - = |INT - |- [= |NT 0] 0| OINT o0 o O 21 2] 0
(1) §1.1,1-TRICHLOROETHANE - - |- 8= - |- |- ol ol oo ol ol o 2 21 0
(3) §1.1.2,2-TETRACHLOROETHANE - - - - - - - o O 0|0 0 0] 0 2 21 0
(2) §1.1,2-TRICHLOROETHANE - - - - - - - 0 0 0l0 0 0 0 2 21 0
NT §1,1-DICHLOROETHANE - - NT - - - NT 0] O 0 INT 0 0 0 2] 21 .0
(1) §1.1-DICHLOROETHENE - - - - - - - 0 0 0i{0 0 0 0 2 21 O
NT ] 1,1-DICHLOROPROPENE - 1= [NT B- |- |= |[NT 0| O] O]NT 0| 0] O 2] 2] 0
- NT §1,2,3-TRICHLOROPROPANE - - NT J- - - NT 0 (4] 0 INT 0 0 0 2 2 o
NT §1,2-DIBROMOMETHANE - - NT |- - - NT 0 0 0 [NT 0 o] O 2 21 0
(2) §1.2-DICHLOROBENZENE - - - - - - - 0 0 0|0 0j.0 0 2 21 O
(1) |1.2-DICHLOROETHANE - - |- - |- |- ol o| oo o] o] o 2l 2] o
{2) §1.2-DICHLOROPROPANE e - - - - - 0 0 0|0 0 0 0 2 2 0
(2) §1.2-TRANSDICHLOROETHENE - - - ¥F - |- |- 0| o} ojo o] o] o 2| 2| o
NT §1,3-DICHLOROBENZENE - - NT [- - - NT 0 (1} 0 |NT 0 0 0 2 2 0
NT §1,3-DICHLOROPROPANE - = INT B~ |- |- |INT 0] O} O|NT 0] 0] ©O 2] 21 0O
(1) |1.4-DICHLOROBENZENE - - |- |- |- |- ol ol oo ol of o 2] 2] 0
NT J2-CHLOROETHYL VINYL ETHER - |- INT - |- |- |INT 0] O] OINT 0] 0] o 21 2] 0
NT | BROMOFORM - - NT J- - - NT 0 0 O |NT 0| O 0 2 2 0
(1) JCARBON TETRACHLORIDE - |- - - - - - 0] 0 o]0 0} 0} © 21 21 0
(2) JCHLOROBENZENE - - 1- - |- |- 1I- ol o] ojo ol ol o 2] 2] o
NT JCHLORQDIBROMOMETHANE - |- INT §- |- - INT 0] 0| OINT 0} 0 O 21 21 0
NT JCHLOROFORM - - NT §- - - NT 0| O 0 |NT 0 0] O 2 21 0
NT JCiS-1,2-DICHLOROETHENE - -~ |NT §- - - NT 0| O 0 INT 0 01 O 2 2] 0
NT §CIS-1,3-DICHLOROPROPENE - - NT §- - - NT 0 0 0 |INT 0 0 0 2 2 0
(2) BETHYLBENZENE - - - - - - - 0 0 0l0 0 0 0 2 2 0
(2) §METHYLENE CHLORIDE - - - - - - - 0 0 0|0 0 0 0 2 2 1
NT §TRANS-1,3-DICHLOROPROPENE - - NT |- - - NT 0 0 0 [NT 0 0 0 2 2 0
NT § TRICHLOROFLUOROMETHANE e NT - - - NT 0 0 0 [NT 0 0 0 -0 0 0
TOTALS 0l 0| O of 0| O ot O (V] 0| O 54 1
Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency *-* Signifies that Data are Missing for that Year
(1) Health Based Threshold (HBT) is based on Final Federal MCL . (A) Number of Wells
(2) Health Based Threshold is based on Proposed Federal MCL ) ) (B) Number of Samples Taken and Anatyzed
(3) Heallth Based Threshold is based on Federal Ambient Water Quality Criteria (C) Number ot Sample Deteclions

NT No Healih Based Thraeshold Available (D) Number ot Deteclions that Exceed the HBT
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Table D-4.2: Summary of VOC Detections for Cass County (1985-1989), Minnesota Pollution Control Agency (Continued)

1985 1986 1987 1988
No. No. No. No. No.
Sam{No. Sam|No. |Dets Sam|No. Sami|No.

No. |Takn(Sam|Exc No. |TaknSam|Exc [No. [TaknfSam|Exc No. |TaknfSam
Welt|Aniz |Dets|HBT fWell|Anlz |Dets|HBT fWell JAniz |Dets{HBT g Well | Aniz |Dets

A ]®|(©) (A) | (B) | (C) | (D) (8) | (C) (A) | (B) | (C)

VOLATILE ORGANIC CHEMICALS

NT J1,1,1,2-TETRACHLOROETHANE - 1t 1] 0 0] of oOINT | Of 0| © ol of o
(1) §1.1,1-TRICHLOROETHANE 1 1 0 0 0 0 Q 0 0 0 0 0 0
(3) §1,1,2,2-TETRACHLOROETHANE 1 1 0 o 0Oy O| Of O O O 0| 0 O
(2) §1.1,2-TRICHLOROETHANE 1 1 0 0 0| of O 0| O 0 0 o O
NT §1,1-DICHLOROETHANE 1 1 0 0 0| O|NT o O 0 0 0 0
(1) [1,1-DICHLOROETHENE 1| 1| o o] ol of of o] o] o 0] o] O
NT §1,1-DICHLOROPROPENE SR | 1 0 Q0 0] O]|NT 0| 0f O 0| o O
'NT §1.,2,3-TRICHLOROPROPANE 0 0 (1} 0 0 0 |[NT 0 0 0 0 0 0
NT §1,2-DIBROMOMETHANE -1 1 0 0] 0 O|NT 0] o] O 0 0 0
(2) §1,2-DICHLOROBENZENE 1 1 0 o 0 0| O 0| O 0 o] O 0
(1) §1.2-DICHLOROETHANE 1 1 0 0| o] O} O 0| O 0 0 0 0
(2) §1.2-DICHLOROPROPANE 1 1 0 of 0} 0] O 0 0 0 0 0 0
(2) §1.2-TRANSDICHLOROETHENE R 1 0 0 0} o O 0| O 0 0| O 0
NT §1,3-DICHLOROBENZENE 1 1 0 0 0| O|NT 0 0 0 0f{ O 0
NT §1,3-DICHLOROPROPANE 0] 01 O 0] O] OINT 01 o 0 0;] 01 O
1 1,4-DICHLOROBENZENE 1 1 0 0 0 0 0 0 0 0 0 0 0
NT §2-CHLOROETHYL VINYL ETHER 0| 0] O 0| 0] O|NT o o} o o] o] O
NT § BROMOFORM 1 1 0 0| 0| OINT 0 0 Q ot O 0
(1) JCARBON TETRACHLORIDE 1| 1] o ol ol ol of o/ of o of o} o
(2) JCHLOROBENZENE 1 1 0 0 0 0 0 0 0 0 0 0] O
NT RCHLORODIBROMOMETHANE 1 1 0 0]l 0| O|NT 0{ 0| O 0 o} O
NT JCHLOROFORM 1 1 0 0 0 0 |NT 0 0 0 0 0 0
NT JCIS-1,2-DICHLOROETHENE 1 1 0 0} O] O|NT 0| O 0 0| O 0
NT JCIS-1,3-DICHLOROPROPENE 1 1 0 0 0 0 |[NT 0 0 0 0 0 0
(2) JETHYLBENZENE 1 1 0 0| o] o O 0 0 0 o o 0
(2) IMETHYLENE CHLORIDE 1 1 0 0 0 0 0 0 0 0 0 0 0
NT § TRANS-1,3-DICHLOROPROPENE 1 1 0 0 O] O]NT 0 0 0 o o 0
NT JTRICHLOROFLUOROMETHANE 1 1 0 0 0 0 INT 0 0 0 0 0 0

TOTALS 25 0 0 0 of -0 ] 0 0

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency " -* Signities that Data are Missing for that Year

(1) Health Based Threshold is based on Final Federal MCL * (A) Number of Wells

. (2) Health Based Threshold is based on Proposed Federal MCL (B) Number of Samples Taken and Analyzed

(3) Health Based Threshold is based on Federal Ambient Water Quahty Criteria (C) Number of Sample Detections

NT No Health Based Thieshold Availlable (D) Number of Detections th:at Fxceed the HRT
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Table D-5.1: Summary of VOC Detections for Dakota County (1980-1984), Minnesota Pollution Control Agéncy

1980 1981 1982 1983 1984

No. No. No. No. No. No. No.

Sam|No. |Dets Sam|No. |Dets Sam|No. Samj|No. Sam|No.

No. |TaknSam|Exc §No. |TaknSam|Exc No. |TaknSam|Exc fNo. |TaknfSam|Exc fNo. Taer Sam
Well {Anlz [Dets{HBT j Well | Anlz |Dets|HBT fWell |Aniz | Dets{HBT fWell | Aniz [Dets|HBT f Well |Aniz |Dets

VOLATILE ORGANIC CHEMICALS A|BIC)IDFMAIB]EC)|OD RMA]B)](C) (A) | (B) | (C) (A) | (B) ]| (C)
1,1,1,2-TETRACHLOROETHANE - |- |- INT J- |- |- |[NT 0| 0] O 6| 61 O 0] 0] O
1,1,1-TRICHLOROETHANE - |- |- I- - - |- I- o0} 0l O 6] 6| O 0] o] O
1,1,2,2-TETRACHLOROETHANE S T S B - - |- |- 0f 0| O 6f 6|/ O of 0| O
1,1,2-TRICHLOROETHANE - - |- - - |- |- [~ 0o o O 6] 6| O]. o) o O
1,1-DICHLOROETHANE - |- |- INT g§- |- |- |NT 0y O O 6 61 O 0] 0|0
1,1-DICHLOROETHENE - - - |- - - - I 0|l o O 6] 6| O 0] 0] O
1,1-DICHLOROPROPENE <« |- }= INT §- |- |- |NT 0of 0| O 6] 6| O 0] 0] O
1,2,3-TRICHLOROPROPANE - - - NT - - - NT 0 0 0 6 6 0 0 0 0
1,2-DIBROMOMETHANE - |- |- INT - |- |- |NT 0f 0| O 6| 6] O o o] O
1,2-DICHLOROBENZENE - |- - - - |- |- o Oof O 6|].6] O 0f 0] O
1,2-DICHLOROETHANE - |- |- |- - |- - 0 O0f{ O 6| 61 O 0 o{ O
1,2-DICHLOROPROPANE - - - I- - - - |- 0} 0| O 6] 6] 0 0| 0] O
1,.2-TRANSDICHLOROETHENE - - |- |- - |- - I- 0] O O 6 6] O 0] 0] O E
1,3-DICHLOROBENZENE - [- |- INT B- |- |- |NT o o O 6| 6] O o of o ©
1.3-DICHLOROPROPANE - |- |- INT §- |- [|- |INT o 0| O 6| 6| O 0| o] O
1,4-DICHLOROBENZENE - - |- - - - |- |- of 0] O 6] 6| O o of o
2-CHLOROETHYL. VINYL ETHER - |- |- INT §- |- |- CINT 0l 0] O 6] 61 O 0l 0of O
BROMOFORM - |- |- |INT §- |- |- |NT 0f 0| O 6] 6] O of o}l O
CARBON TETRACHLORIDE - = |- |- e S S 0] 0l O 6| 6| O 0 0| O
CHLOROBENZENE - - )= |- - - |- |- 0] 0] O 6] 6] 0 0| of{ o
CHLORODIBROMOMETHANE - |- |- INT B- |- |- |NT 0y 0] O 6f 6] O 0] 0] O
CHLOROFORM - |- |- INT - |- |- |NT 0| 0| O 6] 6] O 0 ol O
CiS-1,2-DICHLOROETHENE - |- |- INT B- |- - |NT 0| Ol o 6 6] 0 0] o O
CiS-1,3-DICHLOROPROPENE - |- |- INT - |- |- |NT 0] 01 0O 6] 6] 0 0| o] O
ETHYLBENZENE - - - - & - - |- ol o] o 6| 6| 0 of o} o
METHYLENE CHLORIDE - - |- - - - |- |- of 0|l o 6| 6] 0 0| o] O
TRANS-1,3-DICHLOROPROPENE - |- |- INT B- |- |- |NT o O O 6] 6| O 0] 0|l O
TRICHLOROFLUOROMETHANE -~ |- -} INT - |- - INT 0] 0] O 0| 0] O -0] 0| O
TOTALS o|] 0| O 0f 0| O 0| O 162 o0 0| O

Source: Ambient Ground-Water Monitoring Network, Minnesota Poliution Control Agency

(1) Health Based Threshold (HBT) is based on Final Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL
(3) Health Based Thieshold is based on Federal Ambient Water Quality Criteria

NT No Heallth Based Threshold Available

" -" Signifies that Data are Missing for that Year

(A) Number of Wells

(B) Number of Samples Taken and Analyzed
{C) Number of Sample Detections

(D) Number of Detections that Exceed the HBT



Table D-5.2: Summary of VOC Detections for Dakota County(1985 - 1989), Minnesota Pollution Control Agéncy (Continued)

1985 1986 1987 1988 .
No. No. No. No. No. No. No. No.
Sam|No. Sam|No. |Dets Sam|{No. |Dets SamiNo. |Dets 0. |Dets
No. |TaknSam|Exc fNo. |TaknSam|Exc §No. (TaknSam|Exc No. |TaknSam|Exc Exc
Well |Aniz [DetsiHBT fWell |Aniz |Dets|HBT JWell | Aniz | Dets|HBT fWell |Anlz |Dets|HBT HBT
VOLATILE ORGANIC CHEMICALS (ﬂ (B) | (C) (A) | (B) _(C) (D) § (A ] (B) ] (C) _(9)~ _(_l}_)_ _(_B_)_(Q)__(D) (9_)_
NT §1,1,1,2-TETRACHLOROETHANE 8 8 0 2 2 0 [NT 0 0 0 |NT 2 2 0 INT NT
(1) §1.1,1-TRICHLOROETHANE . 8 8 0 2 2 0 0 0 0 0 0 2 2 0 0 -
(3) §1.1.2,2-TETRACHLOROETHANE 8 8 0 2 2 0 0 0 0 0 0 2 2 0 0 -
(2) §1.1,2-TRICHLOROETHANE 8 8 0 2 2 0 0 0 0 0 0 2 2 0] O -
NT }1,1-DICHLOROETHANE 8 8 0 2 2 0 [NT 0 0 0 |NT 2 2 0 INT NT
(1) §1,1-DICHLOROETHENE 8 8 0 2 2 0 0 0 0 0 0 2 2 0 0 -
NT §1,1-DICHLOROPROPENE 8 8 0 2 2 0 [NT 0 0 0 |NT 2 2 0 [NT NT
NT §1,2,3-TRICHLOROPROPANE 0 0 0 0 0 0 INT 0 0 0 [NT 0 0 0 [NT NT
NT §1,2-DIBROMOMETHANE 8| 8 0 2 2| O |NT 0| O] O|NT 2 2 0 [NT NT
(2) §1.2-DICHLOROBENZENE 8 8 0 2 2 0 0 0 0 0 0 21 2 0 0 -
(1) §1.,2-DICHLOROETHANE 8| 8 0 2 2{. 0 0 0 0 0 0 2 2 0 0 -
(2) §1.2-DICHLOROPROPANE 8 8 0 2 2 0 0 0 0 0 0 2 2 0 0 -
(2) §1.2-TRANSDICHLOROETHENE 8 8 0 2 2 0 0 0 0 0 0 2 2 0 0 -
NT J1,3-DICHLOROBENZENE 8| 8( O 21 2| O|NT 0] 0| O|NT 2 2 0 (NT NT
NT §1.3-DICHLOROPROPANE 0 0 0 0 0 0 INT 0 0 0 [NT 0 0 0 |NT NT
(1) | 1.4-DICHLOROBENZENE 8 8 0 2 2 0 o 0 0 0 0 2 2 0 0 -
NT §2-CHLOROETHYL VINYL ETHER 0 0 0 0 0 0 [NT 0 0 0 |NT 0 0 0 (NT NT
NT §BROMOFORM 8 8 0 2 2 0 INT 0 0 0 INT 2 2 0 [NT NT
(1) JCARBON TETRACHLORIDE 8 8 0 2 2 0 0 0 0 0 0 2 2 0 0 -
(2) JCHLOROBENZENE 8 8 0 2 2 0 0 0 0 0 0 2 2 0 0 -
NT JCHLORODIBROMOMETHANE 8 8 0 2 2 0 (NT 0 0 0 [NT 2 2 0 [NT NT
NT CHLOROFORM 8 8 0 2 2 0 INT 0 0 0 [NT 2 2 0 INT NT
NT JCi1S-1,2-DICHLOROETHENE 8 8 0 2 2 0 |NT 0 0 0 |NT 2 2 0 |INT NT
NT §CIS-1,3-DICHLOROPROPENE 8 8 0 2 2 0 INT 0 0 0 INT 2 2 0 INT NT
(2) JETHYLBENZENE 8 8 0 2 2 0 0 0 0 0 0 2 2 0 0 -
(2) FMETHYLENE CHLORIDE 8 8 0 2 2 0 0 0 0 0 0 2 2 0 0 -
NT JTRANS-1,3-DICHLOROPROPENE 8 8 0 2 2 0 [NT 0 0 0 [NT 2 2 0 INT NT
NT § TRICHLOROFLUOROMETHANE 8 8 0 2 2 0 INT 0 0 0 INT 2 2 0 INT NT
TOTALS 20| 0 50 o O 0] of o 50! 0| O 0
Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency *-» Signifies that Data are Missing for that Year
(1) Health Based Threshold is based on Final Federal MCL . (A) Number of Wells
(2) Health Based Threshold is based on Proposed Federal MCL (B) Number ot Samples Taken and Analyzed
(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria (C) Number of Sample Detections

NT No Health Based Threshold Available (D) Number ot Detections that Exceed the HBT

t-a



Table D-6.1: Summary of VOC Detections for Dodge County (1980-1984), Minnesota Pollution Control Agehcy

1982 1983 1984
No. No. No. No. No.
. |Dets Sami|No. |Dets SamiNo. Sam|No.

Exc fNo. |TaknfSam|Exc JNo. |TaknSam|Exc §No. |TaknSam
HBT fWelllAniz{Dets|HBT fWell [Anlz [Dets|HBT §Well |AnizDets
O)JA @B |[C)]MD)ERA)]B)](EC (A) | (B) | (C)
NT NT
0
0
0

VOLATILE ORGANIC CHEMICALS
NT J1,1,1,2-TETRACHLOROETHANE
(1) |1.1,1-TRICHLOROETHANE
(3) §1.1,2,2-TETRACHLOROETHANE
(2) }1.1,2-TRICHLOROETHANE
NT J1,1-DICHLOROETHANE
(1) §1.1-DICHLOROETHENE
NT J1,1-DICHLOROPROPENE
- NT |1.2,3-TRICHLOROPROPANE

NT j1.2-DIBROMOMETHANE
(2) §1.2-DICHLOROBENZENE

NT
NT
NT
NT

0l o} O 0| o] O 1 1 0
0| 0] O 0 o| O 1 1 0
0y 0 O 0 0 0 1 1 0
0] o 0 0 0 o 1 1 0
0| O 0 0| O 0 1 1] .0
0} o} O 0 0 0 1 1 0
0| o O 0 0 0 1 1 0
0 0 0 0 ] 0 1 1 0
0| O 0 0| O 0 1 1 0
0] O 0 0 01.0 0 1 1 0
(1) §1.2-DICHLOROETHANE - ol o] ol of of o] o 1| 1] o o
(2) §1.2-DICHLOROPROPANE - 0 0 0 0 0 0 0 1 1 0 N
@) §1.,2-TRANSDICHLOROETHENE - ol ol ol of of o o 11 1| o o
NT §1,3-DICHLOROBENZENE NT 0] O 0 |[NT 0| o] O 1 1 0
NT §1,3-DICHLOROPROPANE NT 0 0 0 NT 0 O] O 1 1 0
(1) |1.4-DICHLOROBENZENE - o]l of ol of ol of o 11 1] 0
NT J2-CHLOROETHYL VINYL ETHER NT 0| 0| O|NT 0f 0 O 1 11 0
NT §BROMOFORM NT 0 0 0 [NT 0 0 0 1 1 0
(1) §CARBON TETRACHLORIDE - 0| of o o 0| 0| O 1 1 0
(2) JCHLOROBENZENE - ol ol ol of o of o 11 1] 0
NT JCHLORODIBROMOMETHANE NT §. 0| O O|NT 0| 0] O 1 1 0
NT JCHLOROFORM NT 0| O 0 [NT 0 0 0 1 1 0
NT JCIS-1,2-DICHLOROETHENE NT 0| O] O|NT 0| O 0 1 1 0
NT JCIS-1,3-DICHLOROPROPENE NT 0| O 0 INT 0 0 0 1 1 0
(2) JETHYLBENZENE - 0 0 0 0 0 0 0 1 1 0
(2) §METHYLENE CHLORIDE - 0 0 0 0 0 0 (4] 1 1 0
NT §TRANS-1,3-DICHLOROPROPENE NT 0 0 0 |NT 0 0 0 1 1 0
NT | TRICHLOROFLUOROMETHANE NT 0 0 0 [NT 0 0 0 -0 0 0
TOTALS 0 0 0 0 0 0 27 0
Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency *-* Signities that Data are Missing for that Year
(1) Health Based Threshold (HBT) is based on Final Federal MCL . (A) Number of Wells
(2) Health Based Threshold is based on Proposed Federal MCL ) A (B) Number of Samples Taken and Analyzed
(3) Health Based Thieshold is based on Federal Ambient Water Quality Criteria (C) Number of Sample Detections

NT No Health Based Threshold Available (D) Number of Deteclions that Exceed the HBT
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Table D-6.2: Summary of VOC Detections for Dodge County (1985-1989), Minnesota Pollution Control Agency (Continued)

1985 1986 1987 1988

No. No. No. No. No. No. No.

Sam|No. [Dets Sam|No. Sam(No. [Dets Sam|No. . |Dets

No. Takﬁ Sam|Exc |No. [TaknSam|Exc §No. |TaknfSam|Exc JNo. |TaknSam Exc
Well |Anlz [Dets|HBT § Well |Aniz |Dets|HBT f Well |Aniz |Dets|HBT f Well |Anlz | Dets HBT

VOLATILE ORGANIC CHEMICALS (A)| (B)|(C)| (D) R (A) | (B) | (C) (A) | (B) | (C) | (D) (B) | (C) (D)
1,1,1,2-TETRACHLOROETHANE 0| 0| O|NT o}l o1 O 0] 0] O]|NT 0j O 0 NT
1,1,1-TRICHLOROETHANE 0| O] o O 0] o] O 0f Ol O 0| O 0 -
1,1,2,2-TETRACHLOROETHANE ol 0f 0 O 0} o} © 0| 0] O 0} O 0 ‘. -
1,1.2-TRICHLOROETHANE "0f 0] o| o 0 0] O 0| o O 0f O 0| -
1,1-DICHLOROETHANE 0] O] O|NT 0] 0] O 0] O] O]NT 0| O 0 NT
1,1-DICHLOROETHENE 0] o} o] O o[ O] O 0| 0] O o O 0 -
1,1-DICHLOROPROPENE 0] 0] OINT 0| 0] O 0| 0] O|NT 0| O 0 NT
1,2,3-TRICHLOROPROPANE 0| 0] O]|NT 0| 0| O 0| 0] O|NT 0| O 0 NT
1,2-DIBROMOMETHANE 0| 0] O]|NT o] o] O 0| O] O]NT 0f O 0 NT
1,2-DICHLOROBENZENE o ol ol O o of{ O o of o 0] 0 0 -
1,2-DICHLOROETHANE . o] of o © o 0l O 0f 0] O 0j o] O
1,2-DICHLOROPROPANE ol o] o} © o] o] o 0|l o O ol O 0
1,2-TRANSDICHLOROETHENE 0| o] o O 0] 0} O o 0] O] - 0| 0] O -
1,3-DICHLOROBENZENE 0| 0] O]INT 0|l 0y O 0 O] O|NT o} of O NT
1.3-DICHLOROPROPANE 0l O O|NT o0 0] O 0| 0| O]NT 0 0] O NT
1,4-DICHLOROBENZENE 0] 0} 0} O 0| 0} O -0 0] O 0] 0] O -
2-CHLOROETHYL VINYL ETHER 0] O] O|NT 0] 01 O 0] O O|NT 0| 0 0 NT
BROMOFORM 0| 0] O|NT 0] o] O 0| O] O]|NT 0] 0} O NT
CARBON TETRACHLORIDE o] o] o} O 0] o] O 0|l 0j O 0 01 O -
CHLOROBENZENE o 0f 0} O 0 0] O 0f 0f O 0f 0} O -
CHLORODIBROMOMETHANE 0 0] O]INT o 0o O 0| 0! O|NT ol O Q NT
CHLOROFORM 0 O] OINT o[ o] O 0| O O|NT 0l O 0 NT
Ci1S-1,2-DICHLOROETHENE 0] O] O]INT o0f 0] O 0f O| OINT 0] © 0 NT
CIS-1,3-DICHLOROPROPENE 0| 0] O]|NT o] o] o ol o| o|NT 0} 0|l O NT
ETHYLBENZENE 0| 0] O] O 0] 0} O 0} O}t O 0] 0] o0 -
METHYLENE CHLORIDE o)l of o] O o] o) O ol o O o 0] O -
TRANS-1,3-DICHLOROPROPENE 0] 0| O|NT o o] O 0| O] O|NT 0| 0] O NT
TRICHLOROFLUOROMETHANE 0 0| O]|NT 0 0| © 0| O{ O|NT of O O NT
TOTALS 0] o] O 0| o 0| O o o 0

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold is based on Final Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL
(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria

NT No Health Based Threshold Available

“-* Signifies that Data are Missing for that Year

(A) Number of Wells

(B) Number of Samples Taken and Analyzed
(C) Number of Sample Detections

(D) Number ol Detections that Fxeand tha HAT

£1-Q



Table D-7.1: Summary of VOC Detections for Fillmore County (1980-1984), Minnesota Pollution Control,AQency

1982 1983 1984
No. No. No. No. No.
. |Dets Sam|No. Sam|{No. |Dets Sam|No.

Exc §No. |[TaknSamjExc INo. |TaknSam{Exc §No. |TaknSam
HBT fWell |Aniz |Dets|HBT fWell |Anlz |Dets{HBT Well |Anlz |Dets
(D) § (A) | (B) | (C) (A) | (B) [ (C)| (D) R (A) ] (B)] (C)
NT NT

VOLATILE ORGANIC CHEMICALS
NT |1.1.1,2-TETRACHLOROETHANE _
(1) §1.1,1-TRICHLOROETHANE
(3) §1.1.2.2-TETRACHLOROETHANE
 }1.1.2-TRICHLOROETHANE
NT |1,1-DICHLOROETHANE
(1) [1,1-DICHLOROETHENE
NT |1,1-DICHLOROPROPENE
NT §1.2,3-TRICHLOROPROPANE

NT §1,2-DIBROMOMETHANE
(2 11,2-DICHLOROBENZENE
(1) |1.2-DICHLOROETHANE

(=2 = B =]

NT
NT
NT
NT

0] oj O 0] 0 O 3] 3| 0
2] 21 O 0] 0] o 3] 3| 0
2|1 21 O 0] oy o 31 3| 0
21 2| O 0| 0o o 3] 3] 0
2] 21 0 o] o o 3| 310
21 21 O 0ol Oof O 3| 3| o0
oy 0 O 0| of O 3( 3| o
o] o 0 o} of o 3 3| o
0} 01 O of 01 O 31 31 o0
2 2 0 ol 0] O 3 3| 0
2] 2|1 0 0| o] o 3] 3] 0
(2) §1,2-DICHLOROPROPANE - 2 2 0 0, O 0 3 3|1 0 o
(2) §1.2-TRANSDICHLOROETHENE - 2| 21 o ol o] o 3| 3( 0 N
NT J 1.3-DICHLOROBENZENE NT 2 2 0 0O 0| O|N 3] 3] 0
NT §1,3-DICHLOROPROPANE NT 0| 0] O 0| O O|NT 3/ 31 0
(1) §1.4-DICHLOROBENZENE - 21 2| O o] 0] oy O 3] 3] 0
NT J2-CHLOROETHYL VINYL ETHER NT 0] 0 O 0] O] O|NT. 3] 3] 0
NT §BROMOFORM NT 2 2 0 0| O] O]|NT 3] 3| 0
(1) JCARBON TETRACHLORIDE - 21 2] 0 0] 0} o| O 3] 3j 0
(2) JCHLOROBENZENE - 21 21 0 0y 0y 0y O 31 31 0
NT JCHLORODIBROMOMETHANE NT 2] 2] 0 0] 0] O|NT 31 37 0
NT JCHLOROFORM NT 21 2| O 0| 0] ONT 31 31 0
NT JCIS-1,2-DICHLOROETHENE NT 0] 0] O 01 0] O|NT 3] 3] 0
NT jCIS-1,3-DICHLOROPROPENE NT 0| o0 O 0| O] O|NT 3| 3] 0
(2) JETHYLBENZENE - 2 21 0 0| O 0 0 31 3] 0
(2) JMETHYLENE CHLORIDE - 2 2 0 0 0 0 0 3] 3( 0
NT J TRANS-1,3-DICHLOROPROPENE NT of 0| O 0| O 0 INT 3] 3] 0
NT §TRICHLOROFLUOROMETHANE NT 2 2 0 0 0 OINT § O 0 0
TOTALS 0 {38 O 0| 0| O 81 0
Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency " -* Signifies that Data are Missing for that Year
(1) Health Based Threshold (HBT) is based on Final Federal MCL . (A) Number of Wells
(2) Health Based Threshold is based on Proposed Federal MCL (B) Number of Samples Taken and Analyzed
(3) Heaith Based Thieshold is based on Federal Ambient Water Quality Criteria (C) Number of Sample Detections

NT No Health Based Threshold Available (D) Number of Detections that Exceed the HBT
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Table D-7.2: Summary of VOC Detections for Fillmore County (1985-1989), Minnesota Pollution Control Agency (Continued)

1985 1986 1987 1988

No. No. No. No. No. No. No.

Sam|No. |Dets SamjNo. {Dets SamiNo. |Dets Sam|No.

No. |TaknSamjExc No. |TaknSam|Exc fNo. [TaknSam|Exc No. |TaknSam
WelllAniz [Dets|HBT fWell |Aniz [Dets|HBT g Well |Aniz |Dets|HBT §Well{Aniz {Dets

VOLATILE ORGANIC CHEMICALS wWwleloioylwle|lec)oimrnled|e|ol®)] @]
1,1.1.2—TETRACHLOROETHANE 31 3] OINT §J 2] 2] O|NT 0] 0] O|NT 0| O 0
1,1,1-TRICHLOROETHANE 31 31 o1 O 21 2{( O o{ ol of O o] o] O
1,1.2,2-TETRACHLOROETHANE 3] 3} o] O 21 2| O 0y 0y 0| O of 0! O
1,1,2-TRICHLOROETHANE 3| 3] o © 2] 2| 0 ol 0] o] O o] o] o}
1,1-DICHLOROETHANE 3] 3| O|NT 21 2| O|NT 0| 0 O|INT 0 0 O
1,1-DICHLOROETHENE 3| 3] o] O 2|1 21 0 0/ o o] O o[ O 0
1,1-DICHLOROPROPENE 3] 3| O|NT 2| 2| O|NT 0] 0] O|NT 0} 0] O
1,2,3-TRICHLOROPROPANE 0] 0] OINT 0] O} O|NT 0] O] O]INT 0j O 0
1,2-DIBROMOMETHANE 3| 3| O|NT 21 2] O|NT 0] O] O]|NT 0| O 0
1,2-DICHLOROBENZENE 3| 3 o O 21 2|1 0| O 0|l 0} o| O 0{-0 0
1,2-DICHLOROETHANE 31 31 0o O 21 21 01 O ol 0ol of O 0of{ O 0
1,2-DICHLOROPROPANE 3] 3| o] O 2| 21 0] O 0| 0f O] O ol 0] O
1,2-TRANSDICHLOROETHENE 3| 3| o] o 21 21 0} O 0| 0] 0| O 0 0] O
1,3-DICHLOROBENZENE 3| 3] O|NT 2| 2| O|NT O O| OINT § O O 0
1,3-DICHLOROPROPANE 0| O] O|NT 0f O OINT 0] 0] O]NT 0f 0] O
1,4-DICHLOROBENZENE 3] 3] 0] O 21 2| 0 0} 0] 0| O 0| 0| O
2-CHLOROETHYL VINYL ETHER 0| O] OINT 0 O OINT 0 0! O|(NT ol 0| O
BROMOFORM 3| 3| O|NT 2] 2] O]INT 0] O] O|NT o O 0
CARBON TETRACHLORIDE 3| 3] ot O 21 2| 0O 0] 0] 0| O 0f 0] O
CHLOROBENZENE 31 31 of o 21 2 o ol of of 0O 0| ol o
CHLORODIBROMOMETHANE 3| 3| O|NT 21 21 O|NT 0 0] O]INT 0| 0 O
CHLOROFORM 3| 3] O|NT 2] 2| O|NT 0| 0] O|NT 0] o O
CIS-1,2-DICHLOROETHENE 3| 8} O|NT 21 21 O|NT 0l 0] O]NT 0l o] O
CI1S-1,3-DICHLOROPROPENE 3| 3| O|NT 21 2| O|NT 0] 0] OINT 0| o0y O
ETHYLBENZENE ' 3 3] 0] O 21 2| 0 o o] o] O 0| 0} O
METHYLENE CHLORIDE 3 3/ o]l o 21 21 0 o 0o 0} O 0f 01 9O
TRANS-1,3-DICHLOROPROPENE 3| 3| O|NT 2] 2| O|NT 0| O] O]INT of o| O
TRICHLOROFLUOROMETHANE 3 38 0 INT 2 2 0 (NT 0 0 0 |NT 0 0 0
TOTALS 75 0 0 50 0 0 0 0 0 0 (1]

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold is based on Final Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL
(3) Health Based Threshold is based on Fedaral Ambient Water Quality Criteria

NT No Health Based Threshold Available

" -* Signities that Data are Missing for that .Year

(A) Number of Wells

(B) Number of Samples Taken and Analyzed
(C) Number of Sample Detections

(D) Number of Detections that Exceed the HBT

si-a
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Table D-8.1: Summary of VOC Detections for Goodhue County (1980 - 1984), Minnesota Pollution Control Agency

1982 1983 1984
No. No. No. No. No.

: Dets Sam{No. Sam|No. [Dets Sam|No.

No. Exc gNo. |TaknSam TaknSam|Exc §No. |TaknSam

Well HBT Well|Anlz {Dets Anlz{Dets{HBT §Well|Anlz |Dets

VOLATILE ORGANIC CHEMICALS (A) DO)R A ]| B)] (C) BlC)IO)gAa®d| (e
1,1,1,2-TETRACHLOROETHANE - NT 0 0 0 10 0 [NT 0 o1 O
1,1,1-TRICHLOROETHANE - - 0 0 0 10 0 0 0 ol O
1,1,2,2-TETRACHLOROETHANE - - 0 0 0 10 0 0 0 0] O
1,1,2-TRICHLOROETHANE - - 0 0 0 10 0 0 0 0 0
1,1-DICHLOROETHANE - NT 0 0 0 10 0 |NT 0 0 0
1,1-DICHLOROETHENE - - 0 0 0 10 0 0 o 01 O
1,1-DICHLORQOPROPENE - NT 0 0 0 10 0 |NT 0 0 O
1,2,3-TRICHLOROPROPANE - NT 0 0 0 10 0 INT 0 0, O
1,2-DIBROMOMETHANE - NT 0 0 0 10 0 INT 0 0| O
1,2-DICHLOROBENZENE - - 0 0 0 10 0 0 0 0 O
1,2-DICHLOROETHANE - 0 0 0 10 0 0 0 0 0
1,2-DICHLOROPROPANE - - 0 0 0 10 0 0 0 o O
1,2-TRANSDICHLOROETHENE - - 0 0 0 10 0 0 0 0 0
1,3-DICHLOROBENZENE - NT 0 0 0 10 0 |NT 0 o O
1,3-DICHLOROPROPANE - NT 0 0 0 10 0 |NT 0 0 0
1,4-DICHLOROBENZENE - - 0 0 0 10 0 0 0 0 O
2-CHLOROETHYL VINYL ETHER - NT 0 0 0 10 0 [NT 0 o1 O
BROMOFORM - NT 0 0 0 10 0 |NT. 0 0| O
CARBON TETRACHLORIDE - - 0 0 0 10 0 0 0 0| O
CHLOROBENZENE - - 0 0 0 10 0 0 0 o O
CHLORODIBROMOMETHANE - NT 0 0 0 10| O |NT 0 0| O
CHLOROFORM - NT 0 0 0 10 1 |NT 0 0 0
CiS-1,2-DICHLOROETHENE - NT 0 0 0 10 0 |NT 0 o] 0
CI1S-1,3-DICHLOROPROPENE - NT 0 0 0 10 0 INT 0 0 0
ETHYLBENZENE - - 0 0 0 10 0 0 0 0 0
METHYLENE CHLORIDE - - 0 0 0 10 0 0 o| o| o
TRANS-1,3-DICHLOROPROPENE - NT 0 0 0 10 0 INT 0 ol o
TRICHLOROFLUOROMETHANE - NT 0 0 0 0 0 INT 0 0 0
TOTALS 0 0 0 270 1 o 0| O

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold (HBT) is based on Final Federal MCL

(2) Health Based Threshold is based on Proposed Federal MCL

(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria
NT No Health Based Threshold Availabte

”-" Signifies that Data are Missing for that Year

(A) Number of Wells

(B) Number of Sampies Taken and Analyzed
(C) Number of Sample Detections

(D) Number of Detections that Exceed the HBT



Table D-8.2: Summary of VOC Detections for Goodhue County (1985-1989), Minnesota Pollution Control Agency (Continued)

1986

1985 1987 1988
No. No. No. No. No.
Sam|No. Sam|No. |Dets Sam|No. Sam|No.

No. |Takn{Sam|Exc INo. |Takn{Sam|Exc INo. Taer Sam|Exc ENo. {TaknSam
Well|Anlz |Dets|HBT fWell [Aniz |Dets|HBT §Well |Aniz |Dets| HBT § Well |Anlz |Dets

€) (A) ] (B) [ (C) | (D) | (A) (C) (A) | (B) | (C)
R o _NT, . . : 0

VOLATILE ORGANIC CHEMICALS
1,1,1,2-TETRACHLOROETHANE :::: -
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE :

1,1,2-TRICHLOROETHANE

NT
()
3
(@)

NT §1,1-DICHLOROETHANE - NT
(1) §1,1-DICHLOROETHENE

NT §1,1-DICHLOROPROPENE NT
NT J1,2,3-TRICHLOROPROPANE NT
NT J1,2-DIBROMOMETHANE NT

1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE

1,2-TRANSDICHLOROETHENE

(2)
(1)
)
)

0000000000000 00DO000O0TOSOO
OO0 0000000000000 000O0C0O0ODO

W W = W WWWWWwWOoWwOo wWiwwWwwww o wwww.u ow w
DWW =WWWWWwwwowowwwWwWwowaew o woww ww w W
00 0000000000000 O00OOOOO0ODOOOD0
CO 000 OCO0O0O0CO0O00DD0000O0000000O00 00
OO0 0000000000000 O0O0O0OO OO
C 0000000000000 0O000000OOOOOO0O

| —
coooooooooooooooooooooco-ooooqg
OO0 0000000000000 O0O0O0O00OO!
-
. | —
ooooo-ooocoooqo_‘oooooooocoooooo-g
ClO 0D 0000000000000 DOCODDODODODODO O

NT §1,3-DICHLOROBENZENE NT

NT | 1,3-DICHLOROPROPANE

(1) §1,4-DICHLOROBENZENE

NT §2-CHLOROETHYL VINYL ETHER ... NT

NT  BROMOFORM NT

(1) JCARBON TETRACHLORIDE -

(2) §CHLOROBENZENE

NT JCHLORODIBROMOMETHANE NT

NT J CHLOROFORM NT

NT §CI1S-1,2-DICHLOROETHENE NT

NT §CIS-1,3-DICHLOROPROPENE NT

(2) JETHYLBENZENE .

(2) JMETHYLENE CHLORIDE

NT | TRANS-1,3-DICHLOROPROPENE NT

NT § TRICHLOROFLUOROMETHANE NT
TOTALS 0 73 0 0
Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency " - Signifies that Data are Missing for that Year
(1) Health Based Threshold is based on Final Federal MCL . (A) Number ot Wells
(2) Health Based Threshold is based on Proposed Federal MCL (B) Number of Samples Taken and Analyzed
(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria (C) Number of Sample Detections

NT No Health Based Threshold Available (D) Number of Detections that Exceed the HBT

21-Q



Table D-9.1: Summary of VOC Detections for Hennepin County (1980-1984), Minnesota Pollution Con't‘roly Agency

1982 1983 1984
No. No. No. No.
. |Dets Sam|No. Sam|No. Sam|No.

Exc INo. |TaknSam|Exc [No. |TaknSam|Exc INo. |Takn{Sam
HBT jWell|Anlz |Dets|HBT fWaell {Aniz [Dets|HBT g Well |Anlz |Dets
(D) f (A) | (B) | (C) (A) | (B) | (C) (A) | (B)](C)
NT

VOLATILE ORGANIC CHEMICALS
1,1,1,2-TETRACHLOROETHANE
1.1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROPROPENE
1,2,3-TRICHLOROPROPANE
1,2-DIBROMOMETHANE
1.2-DICHLOROBENZENE

1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE

1,2-TRANSDICHLOROETHENE
1,3-DICHLOROBENZENE
1,3-DICHLOROPROPANE
1,4-DICHLOROBENZENE
2-CHLOROETHYL VINYL ETHER
BROMOFORM

CARBON TETRACHLORIDE
CHLOROBENZENE

NT
M)
3)
(2)
NT
(1)
NT
NT
NT
(2
(1)
)
(2)
NT
NT
(1)
NT
NT
)
)

NT
NT
NT
NT

NT
NT
NT
NT

COO0O0O0O0O0O0O0O0ODOOOOOOOOODOOODOOOOO
O WWWWowwWowowwwowWwowwWwwo wWwwwwwww
O W W WWWWoowowowowwwwowWowwowowowwowwww w
OCO0OO0CO0O0OO0O0O0O0COCODOOOOOOOOCOODOODOOOOC
SO AN DA OO NRNNONR NGO WN
~ DD IO RONDONDIDODPOINDODODODDOD DD

CJC 0000000000000 OCOOOOOO0OOOOOCOO
CIO 0 O0OO0O0O0CO0O0O0O00COOO0OO0OOCOOOOO0OO0OOOOOOOO
WIO O =~ 0D ONOCOOOOCOOOO —=40O0=0O00O0 ~=atDOoO

NT JCHLORODIBROMOMETHANE NT

NT JCHLOROFORM NT

NT JCI1S-1,2-DICHLOROETHENE NT

NT JCIS-1,3-DICHLOROPROPENE NT

(2) JETHYLBENZENE -

(2) METHYLENE CHLORIDE -

NT J TRANS-1,3-DICHLOROPROPENE NT

NT § TRICHLOROFLUOROMETHANE NT
TOTALS o 81 0 161
Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency " -* Signifies that Data are Missing for that Year
(1) Health Based Threshold (HBT) is based on Final Federal MCL . (A) Number ol Wells
(2) Health Based Threshold is based on Proposed Federal MCL (8) Number of Samples Taken and Analyzed
(3) Heallh Based Threshold is based on Federal Ambient Water Quality Criteria (C) Number of Sampte Deteclions

NT No Health Based Threshold Avaitable (D) Number of Detections that Exceed the HBT

81-0



Table D-9.2: Summary of VOC Detections for Hennepin County (1985-1989), Minnesota Pollution Control Agency (Continued)

1985 1986 1987 1988
No. No. No. No. No. No.
Sam|No. |Dets Sam|No. [Dets Sam|No. Sam|No.

No. [TaknSam]Exc No. |TaknSam|Exc No. |TaknfSam|Exc ENo. |TaknSam
Well {Anlz |Dets|HBT  Well |Anlz |Dets|HBT  Well [Anlz {Dets|HBT f Well [Aniz {Dets
VOLATILE ORGANIC CHEMICALS (A) | (B) (A) | (B) (A | 8)] (C)
NT J1,1,1,2-TETRACHLOROETHANE :© |
(1) §1,1.1-TRICHLOROETHANE
(3) §1,1.2,2-TETRACHLOROETHANE .
(2) §1.1.2-TRICHLOROETHANE
NT §1,1-DICHLOROETHANE
(1) §1,1-DICHLOROETHENE
NT §1,1-DICHLOROPROPENE
" NT §1,2,3-TRICHLOROPROPANE
NT §1,2-DIBROMOMETHANE
(2) §1.2-DICHLOROBENZENE

(1) §1.2-DICHLOROETHANE
(2) §1.,2-DICHLOROPROPANE

(2) §1,2-TRANSDICHLOROETHENE
NT §1,3-DICHLOROBENZENE

NT §1,3-DICHLOROPROPANE

(1) §1.4-DICHLOROBENZENE

NT §2-CHLOROETHYL VINYL ETHER
NT | BROMOFORM

(1) JCARBON TETRACHLORIDE

(2) JCHLOROBENZENE

NT §CHLORODIBROMOMETHANE
NT JCHLOROFORM

NT §CIS-1,2-DICHLOROETHENE

NT JCiS-1,3-DICHLOROPROPENE
(2) JETHYLBENZENE

(2) FMETHYLENE CHLORIDE

NT J TRANS-1,3-DICHLOROPROPENE

N PN NN NP N NN NONONNANNNONNANNG NN
DN NN NP NNNNONONNANNNNONNU N G N N
MRONRNRNNMNRONRNROMNONONNMNRONNNONNNNONNN
MNP RNRPROMRONRONRPNPOPRNNONONNINMNRNRONONNONNNNN
0O 0000000000000 000000O0O0O0O0O0O0 O

OCO0OO0OO0DO0OO0DO0OO0OO0OO0OO0O0O0OO0OO0OO0OO0OD0OO0ODODOOOOOOOO

o,
OOOOOOOOOOOOOOCOOOOOOOOOOOOOQQ
4
: —
oclooococoocoococococoocooco0o0ooc0cocococo0o0 oo o
|
OOOO°O°O°OOO°OOOOOOO°OOOOOOOOQ
Z
—
CJO0C 00000000000 0ODODO0OOOOODODODOODOO
. Lo
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOQ

NT § TRICHLOROFLUOROMETHANE NT NT
TOTALS 125 0 50 0
Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency ) ~-* Signifies that Data are Missing lor that Year
(1) Health Based Threshold is based on Final Federal MCL . (A) Number of Wells
{2) Health Based Threshold is based on Proposed Federal MCL (B) Number of Samples Taken and Analyzed
(3) Health Based Threshold is based on Federal Ambient Waler Quality Criteria (C) Number of Sample Detections

NT No Health Based Threshold Available (D) Number ot Detections that Exceed the HBT

61-0Q



Table D-10.1: Summary of VOC Detections for Houston County (1980-1984), Minnesota Pollution Control Agency

1982 1983 1984
No. No. No. No.
. {Dets§ -~ [Sam|No. Sam{No. Sam|No.
No. Exc [No. |[TaknSam|Exc No. |TaknSam|Exc gNo. [TaknSam
Wwell HBT fWell |Aniz {Dets|HBT fWell |Aniz |Dets|HBT f Well |Anlz |Dets

VOLATILE ORGANIC CHEMICALS (A) (D) § (A) | (B) | (C) (A) | (B) (A) | (B) | (C)

©)

NT §1,1,1,2-TETRACHLOROETHANE - NT 0| o O 4| 4| O 21 21 0
(1) [1.1,1-TRICHLOROETHANE - - ol o] o al aj o 2] 2} o
(3) §1.1,2,2-TETRACHLOROETHANE - - o o| O 4 4 0 2| 2] 0
(2) §1.1,2-TRICHLOROETHANE - - 0| O 0 4 4 0. 2|1 21 O
NT §1,1-DICHLOROETHANE - NT 0] O 0 4 4 0 21 2] 0
(1) §1.1-DICHLOROETHENE - - 0} O 0 4 4 0 2 2|1 0
NT §1,1-DICHLOROPROPENE - NT 0] o} O 4 4 0 2 2] 0
NT §1.,2,3-TRICHLOROPROPANE - NT 0 o 0 4 4 0 2 2 0
NT §1,2-DIBROMOMETHANE - NT 0] o| o 4| 4| O 21 21 0
(2) §1.2-DICHLOROBENZENE - - 0 0 0 4. 4 0 2 2 0
(1) §1,2-DICHLOROETHANE | - - 0] 0 0 4 4 1 2| 2} 0
(2) §1.2-DICHLOROPROPANE - - 0 O 0 4 4 0 2 21 0
(2) §1.2-TRANSDICHLOROETHENE - - 0, 0 0 4 4|0 21 21 0
NT | 1,3-DICHLOROBENZENE - NT 0 0 0 4 4 0 2 2 0
NT §1,3-DICHLOROPROPANE - NT 0 0 0 4| 4 0 21 21 0
(1) 1.4-DICHLOROBENZENE - - o| o o a| al o 2t 2| o
NT §2-CHLOROETHYL VINYL ETHER - NT 0of 0} O 4| 4| 0 21 21 0
NT §BROMOFORM - NT 0 01 O 4 4 0 21 21 0
(1) JCARBON TETRACHLORIDE - - o o O 4| 4] O 21 2] 0
(2) JCHLOROBENZENE - - ol o| o 4| 4|l o 2| 2| o
NT JCHLORODIBROMOMETHANE - NT o o] O al a4l o 21 2| 0
NT JCHLOROFORM - NT o O 0 4 4 0 2] 2] 0
NT JCIS-1,2-DICHLOROETHENE - NT o 0] O 4 4 0 2 2|1 0
NT JCIS-1,3-DICHLOROPROPENE - NT 0| O 0 4 4 0 2 21 0
(2) JETHYLBENZENE - - 0 0 0 4 4 0 2 2 0
(2) fMETHYLENE CHLORIDE - - 0 0 0 4 4 0 2 2 0
NT fTRANS-1,3-DICHLOROPROPENE - NT 0 0 0 4 4 0 2 2 0
NT § TRICHLOROFLUOROMETHANE - NT 0 0 0 0 0 0 0 0 0

TOTALS 0 0 0 108 1 54 0

Source: Ambient Ground-Water Monitoring Network, Minnesota Poliution Control Agency *-* Signifies that Data are Missing for that Year

(1) Health Based Threshold (HBT) is based on Final Federal MCL » . (A) Number of Wells

(2) Health Based Threshold is based on Proposed Federal MCL (B) Number of Samples Taken and Analyzed

(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria (C) Number of Sample Detections

NT No Health Based Threshold Available (D) Number of Detections that Exceed the HBT

~D-



Table D-10.2: Summary of VOC Detections for Houston County (1985-1989), Minnesota Pollution Control Agency (Continued)

1985 1986 1987 1988
No. No. No. No. No. No.
Sam|No. |Dets Sam|No. [Dets Sam|No. Sam{No.
No. |TaknSam|Exc fNo. |TaknSam|Exc fNo. [TaknSam|Exc No. |TaknSam
Well|Aniz |Dets|HBT JWell |Aniz |Dets|HBT  Well | Anlz |Dets|HBT | Well |Aniz [Dets
VOLATILE ORGANIC CHEMICALS (A)[(B)](C)| (D) R (A) ] (B)](C)|(D) (B) | (C) (A) | (B) | (C)
NT §1,1,1,2-TETRACHLOROETHANE: 0| O] O]NT 21 2] O|NT 0 o] O 0| 0| O
(1) j1.1,1-TRICHLOROETHANE 0| 0] 0} O 2| 21 0} O 0f 0] O 0} 0] O
(3) §1,1,.2,2-TETRACHLOROETHANE .0} 0) 0] O 21 2| 0f O 0|l 0| O 0] 01 O
(2) 1.1,2-TRICHLOROETHANE 0|l oy o} O 2] 2| 0] O 0f 0] O 0] O} OF
NT §1,1-DICHLOROETHANE 0] 0] O|NT 21 21 O|NT 0f 0| O 0] 0| O
(1) §1,1-DICHLOROETHENE 0| 0] 0] O 2] 2| o] O 0f 0] O ol 01 O
NT j§1,1-DICHLOROPROPENE 0| O] O|NT 2| 2| O|NT 0) o] © 0] 0] O
NT §1,2,3-TRICHLOROPROPANE O 0] O]NT 0] O] OINT 0| 0} O 0! 0] O
NT [ 1,2-DIBROMOMETHANE 0| O] O|NT 2|1 2| O|NT o] o] O 0| o] O
(2) §1.2-DICHLOROBENZENE 0] 0] 0] O 21 21 o] o© 0f 01 © 0y 0} O _
(1) §1.2-DICHLOROETHANE 0| o] o} O 21 2} 0| O 0] 0] O 0 0o O o
(2) §1.2-DICHLOROPROPANE o o] o] O 21 21 0| O of 0| O ol o O o
(2) §1,2-TRANSDICHLOROETHENE 0] 0] O O 2|1 21 01 O 0| 0] O o] o] O -
NT §1.3-DICHLOROBENZENE 0| O] O|NT 21 2| O|NT 0| 0| O ol o} o
NT §1,3-DICHLOROPROPANE 0] 0] O]NT 0] 0| O|NT of 0| O o] 0| O
(1) §1.4-DICHLOROBENZENE o o] o} O 2] 2] 0| O 0] o] O ol o] o
NT | 2-CHLOROETHYL VINYL ETHER 0l 0] O]NT 0] 0| O]|NT 0] o] o of o] O
NT | BROMOFORM 0| 0] OINT 2] 2] O|NT of 0] O o 0] O
(1) JCARBON TETRACHLORIDE 0] 0| 0] O 21 2] 0] O 0| 0] O 0| 0] ©
(2) JCHLOROBENZENE o o} o] O 2 2| of O 0| 0 O o0} 0} O
NT JCHLORODIBROMOMETHANE 0] 0] O|NT 21 2| OINT 0| 0] O 0| 0] O
NT JCHLOROFORM 0| O] O]|NT 2 21 O|[NT 0f o] O o) o] o
NT jCIS-1,2-DICHLOROETHENE 0] O] O|NT 21 2| O|NT 0| 0] O 0| 0] O
NT §CiIS-1,3-DICHLOROPROPENE 0| O] OINT 21 2| O|NT 0| 0] O o} o] o
(2) JETHYLBENZENE 0| 0) 0} O 2] 21 0} -0 0] 0] O 0] 0] 0O
(2) JMETHYLENE CHLORIDE 0 0 0 0 2 2 0 0 0 0 0 0 0 0
NT J TRANS-1,3-DICHLOROPROPENE 0| O} O|NT 2] 2] O|NT 0] 0} O 0] 0] O
NT § TRICHLOROFLUOROMETHANE 0 0 0 INT 2 2 0 [NT 0 0 0 0 0 0
TOTALS 0f 0) O 5] 0| O 0| O 0] o

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold is based on Final Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL
(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria

NT No Health Based Threshold Available

*-* Signifies that Data are Missing for that Year

(A) Number of Wells

(B) Number of Samples Taken and Analyzed
(C) Number of Sample Detections

(D) Number of Detections that Exceed the HAT



¢

Table D-11.1: Summary ot VOC Detections for Hubbard County (1980-1984), Minnesota Pollution Control Agency

1982 1983 1984
No. No. No. No.
. |Dets Sam|No. Sam|No. Sam|No.

Exc INo. |TaknSam|Exc INo. |TaknSam|Exc INo. {TaknSam
HBT g Waell |Anlz |Dets|HBT Well |Aniz |Dets| HBT §Well |Anlz |Dets
(D) § (A) | (B) (A) | (B) | (C) (A) | (B) | (C)
NT

VOLATILE ORGANIC CHEMICALS
1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROPROPENE
1,2,3-TRICHLOROPROPANE
1,2-DIBROMOMETHANE
1,2-DICHLOROBENZENE

1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE

1,2-TRANSDICHLOROETHENE
1,3-DICHLOROBENZENE
1,3-DICHLOROPROPANE
1,4-DICHLOROBENZENE
2-CHLOROETHYL VINYL ETHER
BROMOFORM

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROFORM

NT
NT
NT
NT

2

-—f
0000000000000 ODOOODOOODDODODOODODOO
CO0OO0ODO0CODOO0O0OOOCODOOOOOOOODOOODODOOOO
COO0O0O0OCO0OO0O0OO0O0O0OO0OO0OOOOOOOODOODOOOO
COO00O0OO0O0O0O0DO0OO0DO0OO0ODO0OO0OO0ODOOOO0OOOOO
OO DD DO DRODDODIDDNDI ORI IO DO OO D
ORI DI DDAIDODOOD DDA OO OD D

. | o,
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOQ

CJOC 000000 O0CO0OO0OO0OOCOCODOOOOODOOOODOOOO
NOO-‘OOO-‘OOOOOOOOOOOOOOOOOVOOOO

NT JCiS-1,2-DICHLOROETHENE NT

NT JCI1S-1,3-DICHLOROPROPENE NT

(2) JETHYLBENZENE -

(2) IMETHYLENE CHLORIDE -

NT J TRANS-1,3-DICHLOROPROPENE NT

NT J TRICHLOROFLUOROMETHANE NT
TOTALS 0 0| O 162
Source: Ambient Ground-Water Monitoring Network, Minnesota Poliution Control Agency “-" Signifies that Data are Missing tor that Year
(1) Health Based Threshold (HBT) is based on Final Federal MCL * (A) Number of Wells
(2) Health Based Thieshold is based on Proposed Federat MCL ‘ (B) Number of Samples Taken and Analyzed
(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria (C) Number of Sample Detections

NT No Health Based Threshold Available (D) Number of Detections that Exceed the HOT

22-a



Table D-11.2: Summary of VOC Detections for Hubbard County (1985-1989), Minnesota Pollution Control Agency (Continued)

1985 1986 1987 1988 1989
No. No. No. No. . |No. No. No.
Sam|No. |Dets Sam|No. Sam|No. Sam|No. |Dets Sam|No.
No. Taer Sam|Exc [No. [TaknSam|Exc INo. |TaknSam|Exc §No. {TaknSam|{Exc §No. |TaknSam
Well{Anlz |Dets|HBT fWell |Anlz |Dets|HBT § Well {Aniz [Dets|HBT §Well |Anlz |Dets|HBT §Well |Anlz {Dets
VOLATILE ORGANIC CHEMICALS (A) | (B)| (C)| (D) X (A) | (B) | (C) (A) | (B) | (C) (A) 1 (B) | (C) ]| (D) § (A) | (B) | (C)
NT §1,1,1,2-TETRACHLOROETHANE 0| O] O|NT 0f 0] O o o] O 0f 0| OINT - (- |~
(1) §1.1,1-TRICHLOROETHANE 0f 0f O} O 0] 0| © 0y 01 O 0] 0] o) Oop- |- |-
(3) §1.1,2,2-TETRACHLOROETHANE 0f 0 0| O 0 0o} O 0l o O o of of og- |- |-
(2) §1.1,2-TRICHLOROETHANE o of 0] O 0 o] O o[ ol O o o|] of-0f- |- |-
NT §1,1-DICHLOROETHANE .0 O] O|NT 0| o] O o[ o] O 0| O] OINT §- - |-
(1) §1,1-DICHLOROETHENE 0l o] o] O 0] 0| O 0| 0] O o o] o og- |- |-
NT §1,1-DICHLOROPROPENE 201 0] OINT 0] 0] O 0] 0] O 0] O] OINT R- |- |-
© NT §1,2,3-TRICHLOROPROPANE 0| O] OINT o[ o O ol o o 0l 0| OINT - |- |-
NT §1,2-DIBROMOMETHANE 0| O] O|NT 0 oj o 0| 0] O 0] O] OINT B- |- |-
(2) §1.2-DICHLOROBENZENE o0} of 0] O 0| 0 O o] o] O 0| 0 of Oof- |- |-
(1) §1.2-DICHLOROETHANE 0} 0 o1 O 0f 01 O 0] 01 0 0] 0] 0} O
(2) §1.2-DICHLOROPROPANE 0|l o] 0o O 0f o] O of o] o o]l o] o] o}-
(2) §1,2-TRANSDICHLOROETHENE 0| o] of og o0 O O 0| 0] O of o] o] ok |- |-
NT | 1,3-DICHLOROBENZENE 0| O] O]NT 0] 0] O 0| 0] O 0| O] OINT §- |- |-
NT §1,3-DICHLOROPROPANE 0 0| O|{NT ol 0] O oy ol O 0] O] OINT §- |- |-
(1) §1.4-DICHLOROBENZENE o0 of 0o O o o O of o] O 0| oy oy o}- |- |-
NT §2-CHLOROETHYL VINYL ETHER 0| O O|NT 0l o] O 0] o] o 0| O] OINT - |- |-
NT | BROMOFORM 0| O] O|NT 0| 0 O 0] o] O 0| O] OINT - |- |-
(1) JCARBON TETRACHLORIDE 0f o 0f O ol 0} O 0j 0}J O 0] 0y 0 OF- |- |-
(2) §CHLOROBENZENE ol of 0 O 0f 0! O of 0! o o o . oy of- (- |-
NT FCHLORODIBROMOMETHANE 0| 0| O|NT 0| 0f O 0 0] O o] ol ojnT §- |- |-
NT JCHLOROFORM 0| O] O|NT 0| o] O 0f 0] O O O] O|INT k- (- |-
NT JCIS-1,2-DICHLOROETHENE 0] O] OINT § O] O] © 0] 0] O 0| O] OINT - |- |-
NT §CIS-1,3-DICHLOROPROPENE 0| O] OI[NT o ol o o0f 01 O 0 O0( OINT K- |- |-
(2) JETHYLBENZENE 0| of 0} O 0| 0| O 0f 0] O o| of o og- [- |-
(2) FMETHYLENE CHLORIDE 0| o] o| O 0] o O 0f 0] O o] of o og- |- |-
NT § TRANS-1,3-DICHLOROPROPENE 0| 0| O|NT 0] 0f O 0| 0] O 0] O O|NT - |- |[-
NT § TRICHLOROFLUOROMETHANE 0 0] OINT ol o}l o 0| 0| O - 01 0] OINT - (- |-
TOTALS 0| 0| O ol o 0 O 0 o] o 0 O

ge-a

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency " -* Signifies that Data are Missing tor that Year

(1) Health Based Threshaold is based on Final Federat MCL .
(2) Health Based Threshold is based on Proposed Federal MCL

(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria

NT No Health Based Threshold Available

(A) Number of Wells

(B) Number of Samples Taken and Analyzed
(C) Number ol Sample Detections

(1) Number of Detections that Exceed the 1HBT
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Table D-12.1: Summary of VOC Detections for Morrison County (1980-1984), Minnesota Pollution Control Agency

1980 1981 1982 1983 1984

No. No. No. No. No. No. No. No.

Sam|No. [Dets Sam|No. |Dets Sam(No. Sam|No. |Dets Sam(No.

No. |TaknSam|Exc No. |TaknSam|Exc No. |TaknSam|Exc JNo. [TaknSam|Exc No. [TaknfSam
Well |Aniz |Dets|HBT fWell |Anlz |Dets|HBT fWell |Aniz [Dets| HBT  Well | Aniz |Dets| HBT | Well |Anlz|Dets

VOLATILE ORGANIC CHEMICALS (A (B)|I(C)| (D) (A) ]| (B)|(C)| (D) R (A) | (B) | (C) (A) | (B) | (C) | (D) f (A) | (B) | (C)
1,1,1,2-TETRACHLOROETHANE - - - | NT -l - - | NT 0| O 0 8| 8 0| NT 1 1 0
1,1,1-TRICHLOROETHANE - - - - - - - - o O 0 8| 8 0 0 1 1 0
1,1,2,2-TETRACHLOROETHANE - - - - -] - - - 0 0 0 8| 8 0] 0 1 1 0
1,1,2-TRICHLOROETHANE - - - - - - - - 0 0 0 8| 8 0 O 1 1 0
1,1-DICHLOROETHANE -} =} =|INT -1 -1 ={NT 0} 0 O 81 8] OINT 11 1{-0
1,1-DICHLOROETHENE - - - - - - - - o O 0 8 8 0] O 1 1 0
1,1-DICHLOROPROPENE -1 =] ~|NT -] - - | NT 0| O 0 8] 8 0| NT 1 1 0
1,2,3-TRICHLOROPROPANE - - - INT - - - | NT o O 0 8] 8 O | NT 1 1 0
1,2-DIBROMOMETHANE - - - | NT -1 - - | NT 0] O 0 8| 8 O | NT 1 1 0
1,2-DICHLOROBENZENE - - - - - - - - ol O 0 8] 8 o] O 1 1 0
1,2-DICHLOROETHANE - - - - - - 0y 0 0 8 8 0] O 1 1 0
1,2-DICHLOROPROPANE - - - - - - - - 0 0 0 8] 8 o] O 1 1 0
1,2-TRANSDICHLOROETHENE - - - - -1 - - - 0] O O 8 8 0} O 1 1 0
1,3-DICHLOROBENZENE - - -INTQR - - - | NT 0 0 0 8| 8 O | NT 1 1 0
1,3-DICHLOROPROPANE - - - | NT - - - | NT 0 0 0 8| 8 0 NT 1 1 0
1,4-DICHLOROBENZENE - - - - - - - - 0 0 0 8| 8 0| O 1 1 0
2-CHLOROETHYL VINYL ETHER - - - | NT - - - | NT 0| O 0 8| 8 0| NT 1 1 0
BROMOFORM - - - | NT - - - | NT 0 o] 0 8| 8 0| NT 1 1 0
CARBON TETRACHLORIDE - -1 - - -] - - - 0| 0 0 8 8 0| O 1 1 0
CHLOROBENZENE - - - - - - - - 0 0 0 8! 8{ 0| 0 1 1 0
CHLORODIBROMOMETHANE - - - | NT -1 - - | NT 0 0 0 8| 8 0 NT 1 1 0
CHLOROFORM - - - | NT - - - | NT 0 O 0 8| 8 0| NT 1 1 0
CI1S-1,2-DICHLOROETHENE - - ~ | NT - - - | NT 0! O 0 8| 8 0| NT 1 1 0
CiS-1,3-DICHLOROPROPENE - - - I NT -1 - - I NT 0] 0 0 8 8 0| NT 1 1 0
ETHYLBENZENE - - - - -1 - - - 0] 0 0 8| 8 0y O 1 1 0
METHYLENE CHLORIDE - - - - - - - - 0 0 0 8| 8 0 0 1 1 1
TRANS-1,3-DICHLOROPROPENE - - - | NT -1 - - | NT 0| O 0 8 8 0| NT 1 1 0
TRICHLOROFLUOROMETHANE -] ~ - | NT - - - | NT 0| o 0 0| O OINTJ O] O] O
TOTALS 0of o] o o] 0t O 0| O 216 o] 0 27| 1

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Heaith Based Threshold (HBT) is based on Final Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL

(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria

NT No Health Based Threshold Available

-~ Signilies that Data are Missing for that Year

(A) Number of Wells
(B) Number of Samples Taken and Analyzed
(C) Number of Sample Detections
(D) Number of Detections that Exceed the HBT
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Table D-12.2: Summary of VOC Detections for Morrison County (1985-1989), Minnesota Pollution Control Agency (Continued)

1985 1986 1987 1988
No. No. No. No. No. No.
Sam|No. Sam|{No. |Dets SamiNo. |Dets SamiNo.

No. {TaknSam|{Exc fNo. [TaknSam|Exc |No. |TaknSam|Exc No. |TaknjSam
Well|Aniz [Dets|HBT § Well |Aniz |Dets|HBT gWell |Aniz |Dets| HBT fWell |Anlz |Dets
VOLATILE ORGANIC CHEMICALS _ (A) | (B) | (C) (A)| B) | (C) | (D) B)[(C)|{ (D) R (A) | (B) ] (C)

anb
-

1,1,1,2-TETRACHLOROETHANE

TRANS-1,3-DICHLOROPROPENE
TRICHLOROFLUOROMETHANE

(A)

0 ol o] o of o] o0 o] ol o

1,1,1-TRICHLOROETHANE 11 1| o ol o] o/l of ol ol ol of o} ol o
1,1,2,.2-TETRACHLOROETHANE 11 1] o ol of of of ol of o/ of o} o] O
1,1,2-TRICHLOROETHANE 11 1] 0 ol ol o] of o/ ol ol of o| of o
1,1-DICHLOROETHANE 11 1| o ol ol o|NT] o| ol O[NT] 0| 0] ©
1,1-DICHLOROETHENE 1l 1] o o] ol ol of o] o[l ol of o| o o
1,1-DICHLOROPROPENE 1] 1} o ol ol oINTE 0| o] O[NT] O} O} O
1,2,3-TRICHLOROPROPANE ol o]l o of o|] oO|NTY] o| ol Oo[NT] O] O O
1,2-DIBROMOMETHANE 1] 1] o ol ol o|NT] 0| 0| O{NTR§ O| O] O
1,2-DICHLOROBENZENE 1] 1] o ol ol ol of o/ o]l ol o} of o] o
1,2-DICHLOROETHANE - 11 1] 0 ol ol ol of ol ol of of o| o[ o
1,2-DICHLOROPROPANE 1] 11 0 ol ol ol of ol ol o[ of o| of o
1,2-TRANSDICHLOROETHENE 1] 1] o ol ol of of of of of of o of o
1,3-DICHLOROBENZENE 1] 1] 0 ol ol o[NTJ] o] o| of(NT] Of Of O
1,3-DICHLOROPROPANE o] 0] O o] of o|NT}§ O] O O[NT] O] 0] O
1,4-DICHLOROBENZENE 1] 11 0 ol ol o] of of o| ol off of o o
2-CHLOROETHYL VINYL ETHER ol o o 0ol ol O[NT] o o O[NT] 0] O] O
BROMOFORM 1] 1] o o of O/NT§ 0] of o({NT] O 0] O
CARBON TETRACHLORIDE 1| 1] 0 ol ol of ofJ o/ ol of off o of o
CHLOROBENZENE 1] 1} o of of ol of oj o[ of of of ofj ©
CHLORODIBROMOMETHANE 1l 1] 0 0|. 0| O/NT§ ol ol O/NT] Of 0 O
CHLOROFORM 1] 1}l o 0 O| O|[NTY§ of ol O[NT] O] O} O
CI1S-1,2-DICHLOROETHENE 1] 1| o of{ ol o|NT] o] 0of O|NT§ O| Of O
CiS-1,3-DICHLOROPROPENE 1] 1] 0 0ol of o|NTf o ol o{NTY] Of O o
ETHYLBENZENE 11 1] 0 0] 0| oj of o) o o] of o o] o
METHYLENE CHLORIDE 1] 1] 0 o|l of of of ol ol o] of o] o o
il 1] 0 ol ol o ol of o ol ol o

1| 1] 0 ol o o o] o| o ol o| o

0 o| o

TOTALS 25 0 0 0 0 ] 0

Source: Ambient Ground-Water Monitoring Network, Minnesota Poliution Control Agency » " -* Signifies that Data are Missing for that Year
(1) Health Based Threshold is based on Final Federal MCL . (A) Number of Welis

{2) Heailh Based Threshold is based on Proposed Federal MCL (B) Number of Samples Taken and Analyzed
(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria : (C) Number of Sample Detections

NT No Health Based Threshold Available () Number of Detections that Exceed the Hi3T

se-Q
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Table D-13.1: Summary of VOC Detections for Mower County (1980-1984), Minnesota Pollution Control Aéency

1980 1981 1982 1983 1984

No. No. No. No. No. No.

Sam|No. |Dets SamiNo. Sam{No. Sam|No. Sam|No.

No. |Takn{Sam|Exc No. [Takn(Sam|Exc INo. |TaknSam|Exc [No. [TaknSam|Exc INo. [Takn{Sam
Well |Anlz |Dets|HBT § Well|Aniz |Dets|HBT § Well |Aniz | Dets|HBT f Well |Aniz |Dets|HBT §Well | Anlz |Dets

VOLATILE ORGANIC CHEMICALS (A (B)](C)] (D) R (A) | (B) ] (C) (A) | (B) { (C) (A) | (B) | (C) (A) | (B) | (C)
1,1,1,2-TETRACHLOROETHANE -1 =1 ~|NT -] =] - 0f 0] O 0| 0| O 5| 5] O
1,1,1-TRICHLOROETHANE - -1 -] - -1 -1 - 0] 0] O 0| o] O 5] 8] 0
1,1,2,2-TETRACHLOROETHANE - -1 -] - -] -] = 0|l 0] O o] 0] O 51 5| 0
1,1,2-TRICHLOROETHANE -1 -1 -1 - -1 -1 - 0 o] O of 0] oO. 51 5| O
1,1-DICHLOROETHANE - -1 ~}NT - -1 - o] 0f O 0] o] O 51 5| 0
1,1-DICHLOROETHENE -1 -1 -1 - - - - 0| 0} O 0] o O 5| 61 0
1,1-DICHLOROPROPENE -1 -] =|NT - -1 - 0|l 0| O of 0] O S| 6§| O
1,2,3-TRICHLOROPROPANE - - - | NT - - - 0 0 0 0 0o 0 5 5 0
1,2-DIBROMOMETHANE -] =] =|NT - -1 = 0l 0] O 0f 0| O 51 51 0
1,2-DICHLOROBENZENE -1 -1 -1 - -1 -1 - o 0] O o] o] o 5[ 58| 0
1,2-DICHLOROETHANE - -1 -1 - - 0 0| O 0y 0l O 5| 5] 0
1,2-DICHLOROPROPANE -1 -1 -1 - -1 - of o| O of of o 5| 5] 0 0
1,2-TRANSDICHLOROETHENE -1 -1 -1 - - -1 - 0| 0] O of 0] O 51 5] 0 o
1,3-DICHLOROBENZENE - -] -|NT - -1 - o 0y O o] ol O 5| 861 0
1.3-DICHLOROPROPANE -1 =] ~-|INT -1 -1 - 0| o] O 0| O] © 51 5| O
1,4-DICHLOROBENZENE -1 -1 -1 - -1 -1 - 0] O} O 0] o] O 5] 5|1 O
2-CHLOROETHYL VINYL ETHER - =] -|NT -1 -1 - 0 0] O 0 o O 51 6|1 0
BROMOFORM -1 -1 ~|NT - - - 0| o O 0] 0| O 51 5| 0
CARBON TETRACHLORIDE -1 -1 -1 - -1 -1 - o 0§ O o 01 O 51 5| O
CHLOROBENZENE -1 -] -] - - -1 - 0| 0] O 0| O © 51 61 O
CHLORODIBROMOMETHANE -1 -] =-|NT - -1 - 0| 0] O of ol o 5| 6§61 0
CHLOROFORM -1 -1 -1INT -1 -1 - of o O ot 0| O 5] § 1
CIS-1,2-DICHLOROETHENE - -] =-|NT - - - 0] o O 0| 0] O 51 65 0
CiS-1,3-DICHLOROPROPENE -| -1 -|NT - - - 0f 0] O o 0] O 5] 5] 0
ETHYLBENZENE -t -1 -1 - -1 -1 - 0l o] O o 0} O 51 §1.0
METHYLENE CHLORIDE -1 -1 -1 - - -1 - o 0] 0O o 0] O 5( 5 O
TRANS-1,3-DICHLOROPROPENE -1 -] ~|NT -1 -1 - 0 0} O 0| 0] O 5| 5|1 O
TRICHLOROFLUOROMETHANE -1 =1 -|NT - -1 - ol o} o 0f 0} © 01 0) O
TOTALS 0| o] o of O 0| O o o 135 1

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold (HBT) is based on Final Federal MCL
(2) Health Based Thieshold is based on Proposed Federal MCL
(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria

NT No Health Based Threshold Available

" -* Signifies that Data are Missing for that Year

(A) Number ol Welis

(B) Number of Samples Taken and Analyzed
(C) Number of Sample Detections

(D) Number of Deteclions hat Exceed the HBT



Table D-13.2: Summary of VOC Detections for Mower County (1985-1989), Minnesota Pollution Control Agehcy (Continued)

1985 1986 1987 1988 1989
No. No. No. No. No. No. No. No.
Sam|{No. |Dets Sam|No. |Dets Sam|No. Sam|No. |Dets Sam|No.
No. |{TaknSam|Exc [No. {TaknSam|Exc §No. [TaknSam|Exc [No. {TaknSam{Exc §No. |Takn(Sam
Well [Anlz |Dets|HBT fWell {Anlz |Dets|HBT §Well |Anlz |Dets|HBT fWell |Anlz [Dets| HBT § Well | Aniz {Dets
VOLATILE ORGANIC CHEMICALS A B {{C)|DRIA)]|B]|(C)|D)E(A)](B)](C) (A){(B)](C)]| (D) § (A)] (B) | (C)
NT §1,1,1,2-TETRACHLOROETHANE 1 1 0 NT 0f 0| O|NT 0] 0 O 0] 0] O|NT -] -] -
(1) §1.1,1-TRICHLOROETHANE 1 1 o O 0f 0] 0y O 0|l 0] O o] o 0 O -1 -] -
(3) §1,1,2,2-TETRACHLOROETHANE 1 1 0| 0 0| 0] 0} O 0| 0| O o] 0] 0 O -1 -] -
(2) §1.1,2-TRICHLOROETHANE 1 1 0t O 0y 0] 0] O 0| 0| O 0| 0] 0}-0 -1 -] -
NT §1,1-DICHLOROETHANE -1 1 0| NT 0] 0] O|NT 0| 0] O 0] 0] O]NT -} - =
(1) §1.1-DICHLOROETHENE 1 1 0| O of O0f 0 O 0l 0} O 0| 01 0] O -1 -] -
NT §1,1-DICHLOROPROPENE = 1 0| NT 0 0f O|NT 0f 0 0 0 0| O|NT -1 -1 =~
. NT §1,2,3-TRICHLOROPROPANE 0| O] OfNT 0| 0] O(NT 0] o[ O 0f O] O|NT -1 -] -
NT §1,2-DIBROMOMETHANE 1 1 O [ NT 0| O] O|NT 0| 0| O 0| O] O]NT -1 -] -
(2) §1.2-DICHLOROBENZENE 1 1 o O o 0o 0| O 0| 0; O 0 ol o] o - - -
(1) §1.2-DICHLOROETHANE 1 1 0| O 0 O 0] O 0| O] O 0] 0} o] O - -
(2) §1,2-DICHLOROPROPANE 1 1 0f O 0f 0] 0 O o0y 0} O 0| 07 O0j O -
(2) §1,2-TRANSDICHLOROETHENE 1 1 of O of o ol o 0 o] O o o 0} O -1 -1 -
NT §1,3-DICHLOROBENZENE 1 1 0 [ NT 0 0| O[NT o 0| O 0| O] O|NT - -1 -
NT §1,3-DICHLOROPROPANE 0| O] O|NT 0| 0| O|NT 0| 0| O 0] O] O|NT - -] -
(1) §1,4-DICHLOROBENZENE 1 1 o[ O 0| 0] 0f O 0| 0} O 0} 0| 0| O -1 -1 -
NT §2-CHLOROETHYL VINYL ETHER 0 O ONT 0| 0| O|NT 0|l 0| O 0 O] O|NT - -] -
NT IBROMOFORM 1 1 0| NT 0| O] O|NT 0|l 0] O 0] O] O|NT -1 -1 -
(1) JCARBON TETRACHLORIDE 1 1 0] O 0] of 0] O 0| 0| O 0y o] 0] O -l -] =-
(2) JCHLOROBENZENE 1 1 0] O 0f 0] 0] O 0] 0] O 0y 0o 01 O - -] -
NT §CHLORODIBROMOMETHANE 1 1 0| NT 0] 0] OINT 0] 0} O 0| 0] OfNT -1 -} -
NT JCHLOROFORM 1 1 0| NT 0| 0| O(NT o0f o o 0] 0} OfNT -1 -1 -
NT §CIS-1,2-DICHLOROETHENE 1 1 O NT 0 O] O|NT 0{ 0| O 0 0] O[NT - -1 -
NT JCIS-1,3-DICHLOROPROPENE 1 1 0 [ NT 0 0] O|NT ol o] o 0| O O|NT -1 -1 -
(2) JETHYLBENZENE 1 1 0| O 0f o) 0] O 0 0] O 0f 0} 0 O -1 -] -
(2) JMETHYLENE CHLORIDE 1 1 o[ O 0| 0] of o 0 0] o 0 of 0] O -1 -1 -
NT JTRANS-1,3-DICHLOROPROPENE 1 1 0| NT 0] 0| O/NT 0] ol o 0| O O|NT -1 -1 -
NT J TRICHLOROFLUOROMETHANE 1 1 0 NT 0| O] O|NT 0] 0] O 0| O] O]NT - -1 -
TOTALS 25 0 0 0 0 0 0 0 0 (¢} 0 0 0

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold is based on Final Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL
(3) Heatth Based Threshold is based on Federal Ambient Water Quality Criteria

NT No Health Based Threshold Available

" -* Signifies that Data are Missing for that Year

(A) Number of Wells

(B) Number ol Samples Taken and Analyzed
(C) Number of Sample Detections

(D) Number ol Detections that Exceed the HBT

L2-a



Table D-14.1: Summary of VOC Detections for Olmsted County (1980-1984), Minnesota Pollution Control Agency

1980 1981 1982 1983 1984
No. No. No. No. No. No. No.
Sam|No. |Dets Sam|No. |Dets Sam|No. Sam|No. Sam|No.

No. |TaknSam|Exc INo. |TaknSam|Exc INo. |TaknfSam|Exc fNo. |TaknfSam|Exc §No. |TaknnSam

Well |Aniz | Dets|HBT f Well |Aniz (Dets| HBT §Well |Aniz |Dets| HBT f Well | Aniz | Dets|HBT g Well |Aniz |Dets

VOLATILE ORGANIC CHEMICALS AlIB|EC)IO)JA]|B]|EC)]O)R(A)](@B)](C) (A) | B) ] (C) (A) 1 (B)] (C)

NT §1,1.1,2-TETRACHLOROETHANE -1 =] =|INTQ ~| =] =|NT
(1) §1.1,1-TRICHLOROETHANE -1 -1 -1 -0 -t -1 =] -
(3) §1.1.2,2-TETRACHLOROETHANE -t =1 -1 -0 -! -1 -1 -
(2) §1.1,2-TRICHLOROETHANE -1 -f -1t -F - -1 -1 -

NT J1,1-DICHLOROETHANE -{ -] =[nT] -| -] -|nNT
(1) |1.1-DICHLOROETHENE -1 = -1 =1 -l -1 -] -
NT |1,1-DICHLOROPROPENE -1 - =[Nt -| -] -{nT
NT J1.2,3-TRICHLOROPROPANE - -] -|nT] -| -] -|nNT
NT J1.2-DIBROMOMETHANE -f - -{ntQ -| | -|NT

(2) §1.2-DICHLOROBENZENE -1 -1 -] - -1 -1 -t -
(1) §1.2-DICHLOROETHANE -1 -1 -1 - - -1 -] =
(2) §1,2-DICHLOROPROPANE -1 -1 - - -] -1 -] -

(2) J1.2-TRANSDICHLOROETHENE - -1 -1 - - -1 -1 -

NT §1.3-DICHLOROBENZENE - -1 -Int} -} -| -|n7
NT J1.3-DICHLOROPROPANE - = -[~T} - - -[nT
(1) |1.4-DICHLOROBENZENE -1 -1 -t -¥ -1 - -| -
NT |2-CHLOROETHYL VINYL ETHER -1 -| -|NT] -| -| -|NT
NT | BROMOFORM -1 -] -[nT} -] - -|n7
(1) JCARBON TETRACHLORIDE -1 -1 -1 -1 -1 -] -| -
(2) JcHLOROBENZENE -1 = -1 -F -l - -1 -
NT JCHLORODIBROMOMETHANE - | =Nt} - -| -fnT
NT JCHLOROFORM - -| -(nT} -1 -| -|NT

NT JCIS-1,2-DICHLOROETHENE - - -InT} -] -] -[nT
NT §CIS-1,3-DICHLOROPROPENE i I B P 8 S S I Y
(2) JETHYLBENZENE N -1 - -1 -0 -1 -] -] -
(2) IMETHYLENE CHLORIDE -1 -1 -1 -1 -1 - -1 -

C OO0 0000000000000 OO0O0OO
C NN NN NNMNNNMNNRNNANONND MM AOMNNMODODNONMNMODOONOOMNDNOMNONDNON
owwwwwww_wumwwwwwuwuwwwuuuwwu
DO 0O O0O0O0DO0O0O0ODO0OOCO0OO0DOOOCO0OOOO0O0O0O

ClIOC0C 000000000000 OOOCOOOOODOODOOOO
CIOE0C 0000000000000 O0OO0OOOOO0OO0OO0OOCOO
OO 00000000000 O0OOODOO0OOCCOO0OO0OO0O

OloCc 0000000000000 OOCOOOCOO0O0OO0OO0OO0O0
OO0 0000000000000 0O0OD0OO0

NT J TRANS-1,3-DICHLOROPROPENE - - - | NT - - - | NT
NT JTRICHLOROFLUOROMETHANE - - - [ NT - - - | NT
TOTALS 0 0 0 0 0 0 81
Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency - Signities that Data are Missing lor that Year
(1) Health Based Threshold (HBT) is based on Final Federal MCL . (A) Number of Wells
(2) Health Based Threshold is based on Proposed Federal MCL (B) Number of Samples Taken and Analyzed
{(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria (C) Number of Sample Detections

NT No Health Based Threshold Available {D) Number of Detections that Exceed the HBT
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Table D-14.2: Summary of VOC Detections fo Olmsted County (1985-1989), Minnesota Pollution Control Agency (Continued)

1985 1986 1987 1988
No. No. No. No. No. No. No.
SamiNo. |Dets Sam|No. |Dets Sam|No. |Dets Sam|No.
. |Tak{Sam|Exc fNo. {Takn{Sam|Exc INo. [Takr{Sam|Exc §No. |TakrSam
. Well [Aniz |Dets|HBT fWell |Aniz [Dets|HBT | Well |Anlz |DetsiHBT §Well |Aniz [Dets
VOLATILE ORGANIC CHEMICALS AIBICIDIA]I®B[EC)|ORA)]IMBIEC)|D)EA]B](EC]
1,1,1,2-TETRACHLOROETHANE .~ ' | 1 0| NT 0] O] O]NT 0| 0] O|NT o] o O
1.1,1-TRICHLOROETHANE 1 1 0| O 0| 0] O0f O 0f 0o 0o}t O 0] 0 O
1,1.2,2-TETRACHLOROETHANE 1 1 0| O 0| o/ o] O 0f o] o| O of 0| 0}
1,1,2-TRICHLOROETHANE 1 1 0| O o] o} o] ©O o of o] O ol of of
1,1-DICHLOROETHANE 1 1 O|NTJ O0f 0| O]NT 0f O O][NT o o] O
1,1-DICHLOROETHENE 1 1 07 O 0] 01 0 O 0 0 0} O 0] 0 O
1,1-DICHLOROPROPENE 1 1 0| NT 0f 0| O(NT 0| 0| O|NT 0f 0 O
1.2,3-TRICHLOROPROPANE 0f 0] O]NT 0 0] O}NT 0f 0] O|NT 0| o O
1,2-DIBROMOMETHANE 1 1 0| NT 0] 0| O|NT 0| 0] O]|NT 0| o] ©
1,2-DICHLOROBENZENE 1 1 0| O o} o} o} o 0 0f 0o} © 0| 0} O
1,2-DICHLOROETHANE - 1 1 0f O 0| 0] 0] O 0f o] o] O 0] 0] O
1,2-DICHLOROPROPANE 1 1 0] O 0| of o O 0| o] o] O 0|l o] O
1,2-TRANSDICHLOROETHENE 1 1] 0] of O} Oof O} O 0] 0] 0] © o 0 O
1,.3-DICHLOROBENZENE 1 1 0 | NT O 0] O|NT 0| 0| O|NT 0|l o O
1,3-DICHLOROPROPANE 0| O] O|NT 0] 0] O]NT 0| O] O|NT ol o} o
1,4-DICHLOROBENZENE 1 1 0| O 0| o] o] O of o] o] © 0] 0y O
2-CHLOROETHYL VINYL ETHER 0] 0| O|NT 0} 0] OJNT 0} O] O|NT 0j 01 O
BROMOFORM 1 1 0| NT 0] O] O|NT 0f{ Ol OINTR O| O] O
CARBON TETRACHLORIDE 1 1 ol O of 0 0o} O 0| 0] 0| O 0 0] O
CHLOROBENZENE 1 1 0] O 0| 0] 0] o o] o] o O 0l o] o
CHLORODIBROMOMETHANE 1 1 OINTE O} 01 O|NT 0] O] O|NT 0} 0} O
CHLOROFORM 1 1 0 | NT 0 0| O]NT 0] O O{NT 0| 0} O
CiS-1,2-DICHLOROETHENE 1 1 O[NTJ] Of 0] O]|NT 0] O] O|NT 0| 0] o
CIS-1,3-DICHLOROPROPENE 1 1 0| NT 0] O] O]|NT 0| 0] O|NT 0 o] O
ETHYLBENZENE 1 1 0, O 0] 0} O] O 0} 0 0} © 0f 01 O
METHYLENE CHLORIDE 1 1 0l O o 0f 0| O of of of O 0| o{ O
TRANS-1,3-DICHLOROPROPENE 1 1 0| NT Of O] OfNT 0] O] O|NT 0] o| O
TRICHLOROFLUOROMETHANE 1 1 0| NT 0] O] O]NT 0| 0| OINT of 0| O
TOTALS 251 0} O 0| 0} O 0] 0O} O 0| O

Source: Ambient Ground-Water Monitoring Network, Minnasota Pollution Control Agency

(1) Health Based Threshold is based on Final Federat MCL

(2) Health Based Threshold is based on Proposed Federal MCL.

(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria
NT No Health Based Threshold Available

" -* Signifies that Data are Missing for that Year

(A) Number of Wells

(B) Number of Samples Taken and Analyzed
(C) Number of Sample Detections
(DY Niimber of Datoctinna that Bvrannd tha HIOT
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Table D-15.1 Summary of VOC Detections for Ottertail County (1980-1984), Minnesota Pollution Cohtrol Agency

TRANS-1,3-DICHLOROPROPENE
TRICHLOROFLUOROMETHANE

NT
NT

1982 1983 1964
No. No. No. No. No.

. |Dets Sam|No. Sam|No. |Dets Sam|No.
Exc INo. |TaknSam|Exc §No. {TaknSam|Exc fNo. [TaknSam
HBT jWell|Aniz |Dets]HBT fWell jAnlz |Dets|HBT j Well |Aniz |Dets

VOLATILE ORGANIC CHEMICALS D) A ]| B)](C) (A) 1 (B)| (C)] (D) § (A) ] (B) | (C)
1,1,1,2-TETRACHLOROETHANE. NT 0y 0] O 0] O| O[NT 4| 51 0
1,1,1-TRICHLOROETHANE - 0| 0 O 0| 0| O O 4] 5] 0
1,1,2,2-TETRACHLOROETHANE - - o 0f O 0| 0| o] O 4| 5] 0
1,1,2-TRICHLOROETHANE - of 0} O 0o o o] O 4] 51 0
1,1-DICHLOROETHANE NT o of O 0| O 0| NT 4 51 0
1,1-DICHLOROETHENE - o} o O 0f 0] 0] O 4 5| 0
1,1-DICHLOROPROPENE NT o) 0] O 0| O] O|NT 4 51 0
1,2,3-TRICHLOROPROPANE NT 0 0 0 0 0 0| NT 4 5 0
1,2-DIBROMOMETHANE NT 0| O O 0] O| O]|NT 4| 5] 0
1,2-DICHLOROBENZENE - 0| 0| O 0| o] of o 4 51 0
1,2-DICHLOROETHANE o o o 0| O o O 41 5] 0
1,2-DICHLOROPROPANE - 0| 0| O 0f ol o O 4 5[ 0
1,2-TRANSDICHLOROETHENE - o} 0] O 0| O O] o 4 5( 0
1,3-DICHLOROBENZENE NT ol o O 0| 0] ONT 4 51 0
1,3-DICHLOROPROPANE NT 0f 0] O 0| O] OfNT 4 5] 0
1,4-DICHLOROBENZENE - 0] O O of 0] 0] O 4 51 0
2-CHLOROETHYL VINYL ETHER NT 0f 07 O 0{ 0| O|NT 4 51 O
BROMOFORM NT o] o O 0Of 0] O|NT 4 5| 0
CARBON TETRACHLORIDE - of 0! O of 0f 0} O 4| 5| 0
CHLOROBENZENE - o o O 0}l O o} O 41 5| 0
CHLORODIBROMOMETHANE NT o 0 O 0 0| O|NT 4| S| O
CHLOROFORM NT o o] o 0 O] ONT 4| 51 0
C1S-1,2-DICHLOROETHENE NTR o] o O ol ol ojNT] 4| 5] 0
CI1S-1,3-DICHLOROPROPENE NT o} o] O 0| O 0| NT 4| 51 0
ETHYLBENZENE : - 0f 0] O o] of o o 4 5| ©
METHYLENE CHLORIDE - 0| O O o of o] O 41 5] 0
0 0 O 0f ol O 41 5| O

o ol o 0] o] o o 0] O

0 0 ) 0 0

TOTALS

135

Source: Ambient Ground-Water Monitoring Network

(1) Health Based Threshold (HBT) is based on Final Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL
(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria

NT No Health Based Threshold Available

. Minnesota Pollution Control Agency

" -* Signifies that Data are Missing for that Year

(A) Number of Wells
(B) Number ot Samples Taken and Analyzed
(C) Number of Sample Detections
(D) Number of Detections that Exceed the HBT
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Table D-15.2: Summary of VOC Detections for Ottertail County (1985-1989), Minnesota Pollution Control Agéncy (Continued)

1985 1986 1987 1988
No. No. No. No. No. No.
Sam|No. |Dets Sam|No. |Dets Sam|No. Sam|No.
No. {TaknSamlExc §No. |TaknfSam|Exc fNo. |TaknSam|Exc fNo. |TaknSam
Well |Aniz |DetsjHBT §Well{Anlz [Dets|HBT § Well|Aniz [Dets| HBT fWell [Aniz |Dets
VOLATILE ORGANIC CHEMICALS (AIB)|C)ID)RMA)|BIEC)| DR (A]B)](C) (A) | (B) | (C)
1,1,1,2-TETRACHLOROETHANE 0] O] O |NT 0] 0| O|NT 0] 0 O 0 0] 0O
1.1,1-TRICHLOROETHANE of 0] 01 O 0| 0f 0] O 0] ol O 0 0 0
1,1,2,2-TETRACHLOROETHANE 0| O] o} O 0}y of 0] O of o] © 0 0 0
1,1,2-TRICHLOROETHANE ol 0] 0y O o o o] O 0j o O 0 0 0
1,1-DICHLOROETHANE 0| O] O|NT 0] 0] O|NT 0f 0 O 0 0 0
1,1-DICHLOROETHENE 0] of o O 0] O 0] O o] o] O 0 0 0
1,1-DICHLOROPROPENE 0] 0] O|NT 0f 0| O|NT 0] o] o 0 0 0
1,2,3-TRICHLOROPROPANE 0] O] OINT 0] 0] O|NT 0j 0] © 0 0 0
1,2-DIBROMOMETHANE 0f 0| OINT 0| O O|NT o o O 0 0 0
1,2-DICHLOROBENZENE of o) 0] O o of o} O 0 o O 0] -0 0
1,2-DICHLOROETHANE o of o] O 0| 0] O] O 0] 0] O 0 0] O
1,2-DICHLOROPROPANE 0] 0] 0] © of 0| 0] O 0] 0] O 0 0 0
1.2-TRANSDICHLOROETHENE o] 0of 0 O 0| 0 O] © o} 0} O 0 0 0
1,3-DICHLOROBENZENE 0| 0| O|NT 0f 0| O|NT 0] o O 0 0 0
1,3-DICHLOROPROPANE 0] 0| O]NT 0| 0| OINT o] 0| O 0 0 0
1,4-DICHLOROBENZENE 0y 0] 0] O 0f of 0] O 0] O O 0 0 0
2-CHLOROETHYL VINYL ETHER 0] O] O]NT 0| 0] O|NT o] o O 0 0| O
BROMOFORM 0 0| O]|NT 0] 0] O]|NT 0| 0 O 0 0 0
CARBON TETRACHLORIDE o} o} 01 O 0] of 01 © 0] 0} © 0} 0} O
CHLOROBENZENE o of o} O o o o} O 0] 0/ O 0 o] o0
CHLORODIBROMOMETHANE O] 0| O]NT 0] 0| O]NT 0}l o O 0 0 0
CHLOROFORM O 0] O]JNT 0] O 0 INT 0] o0 O 0 0 0
CIS-1,2-DICHLOROETHENE O O O|NT: 0| 0| OINT 0| ol O 0 0 0
CiS-1,3-DICHLOROPROPENE 0} 0| O]NT 0| 0| O|NT 0] 0| O 0 0 0
ETHYLBENZENE of o}l 0] O 0] 0] 0 O 0 O0f O 0 0] o0
METHYLENE CHLORIDE o] of o} O 0, o}l oy O 0 ol o 0 0} o
TRANS-1,3-DICHLOROPROPENE 0! O 0 |[NT 0 0| O|NT o of O 0 o] 0
TRICHLOROFLUOROMETHANE 0| O] O]NT O 0] O|NT o of O 0 0] O
TOTALS o 0} O 0| o] O 0| O 0! o

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold is based on Final Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL
(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria

N1 No Heaith Based Threshold Available

“-* Signifies that Data are Missing for that Year

(A) Number of Wells

(B) Number of Samples Taken and Analyzed
(C) Number ot Sample Detections

(D) Number ot Detections that £xceed the HBI
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Table D-16.1: Summary of VOC Detections for Pine County (1980-1984), Minnesota Pollution Control Agency

1980 1981 1982 1983 1984

No. No. No. No. No. No. No. No.

Sam|No. |Dets Sam|No. |Dets Sam|No. Sam|No. |Dets Sam|No.

No. |TaknSam|Exc No. |TaknSam|Exc JNo. [TaknSam|Exc fNo. |TaknSam|Exc §No. {TaknSam
Well |Aniz |Dets|HBT j Well |Anlz |Dets{HBT g Well |Anlz |Dets|HBT fWell [Anlz |Dets|HBT fWell |Aniz |Dets

VOLATILE ORGANIC CHEMICALS AIBIECODEMA]|B® ()] O) R (A)](B)](C) (A) | (B)YI(C)]| (D) R (A) | (B)] (C)
1,1,1,2-TETRACHLOROETHANE ‘R -1 -] -|NT -1 - «~INT 0| 01 O 0] 0] O]NT 1 1 0
1,1,1-TRICHLOROETHANE -1 - - - -1 -] -1 - 2 21 0 0f 0] 0| O 1 1 0
1,1,2,2-TETRACHLOROETHANE . -] -1 -} - - -1 =] = 2 21 0 0 o 01 O 1 1 0
1,1,2-TRICHLOROETHANE - -1 - - -1 -1 - - 2 21 O 0 0f{ 0] ©O 1 1 0
1,1-DICHLOROETHANE - -1 -} =|NT -1 -] ~|NT 2 2 0 0 0f O|NT 1 11 0
1,1-DICHLOROETHENE - - - - -1 -1 -1 - 2 21 0 0 O 0| O 1 1 (1]
1,1-DICHLOROPROPENE =] =] =|NT -} -] -|NT 0] ol O 0 0| O|NT 1 1 (1]
1,2,3-TRICHLOROPROPANE -1 - - | NT -1 -1 -|NT 0] 0] O 0] O] O]|NT 1 1 0
1,2-DIBROMOMETHANE -] =] =|NT -| -1 ~]|NT 0] 0| O 0f Of O|NT 1 1 0
1,2-DICHLOROBENZENE - -1 - - - - - - 2 2 0 0 o] 0f O 1 1 0
1,2-DICHLOROETHANE -1 -1 - - - -1 -1 - 2 2 0 0 o o| o 1 1 0
1,2-DICHLOROPROPANE -1 -1 - - - -1 -1 - 2 2 0 0 0] 0 O 1 1 0
1.2-TRANSDICHLOROETHENE - - - - -1 -1 - - 2 2 0 0f of of o} 1 1 0
1,3-DICHLOROBENZENE -] - - I NT -] -] -1NT 21 2| o 0| O O|NT§ 1 1 0
1.3-DICHLOROPROPANE ' -1 =1 -|NT -] =] =|NT o0t o| O 0] 0| O|NT 1 1 0
1,4-DICHLOROBENZENE -1 -1 - - - -1 -1 - 2 21 0 o0/ ol ol o 1 1 0
2-CHLOROETHYL VINYL ETHER -] -1 -|NT -} -1 -|NT 0 0! O 0] O| O|NT 1 1 0
BROMOFORM -1 -| ~-|NT - -1 =-|NT 2 21 0 0 O] OfNT 1 1 0
CARBON TETRACHLORIDE -1 -1 = - - - -1 - 2 21 O 0] 0l o] o 1 1 0
CHLOROBENZENE -1 - - - - -1 -1 - 2 21 0 0 0o 0| O 1 1 0
CHLORODIBROMOMETHANE -1 =] =-|NT - =1 =-|INT 21 2| O 0| 0] O|NT 1 1 0
CHLOROFORM -] -] -1NT - - = |NT 2 21 0 0 O] O]|NT 1 1 0
CI1S-1,2-DICHLOROETHENE -1 = =|NT - -] =]NT o 0y O 0] 0| O]|NT 1 1 0
Ci1S-1,3-DICHLOROPROPENE -1 =1 =|NT -1 -1 -|NT 0y 0| O 0] O] O|NT 1 1 0
ETHYLBENZENE -1 = -} - - - - - 2 21 0 0y o Oof o 1 1 0
METHYLENE CHLORIDE - -1 - - - - -1 - 2 2 0 01 0| 0] O 1 1 1
TRANS-1,3-DICHLOROPROPENE -1 -] ~-|NT - -1 =-INT 0 o o 7 0] O O|NT 1 1 0
TRICHLOROFLUOROMETHANE -] =1 -1|NT - - - | NT 2 2] of[NT4 o] 0] of|NT ol o] o
TOTALS 0| 0| ©O o0 0| O 38| 0 OL 0| 0 O 271 1

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold (HBT) is based on Final Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL

(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria

NT No Health Based Threshold Available

" -" Signifies that Data are Missing for that Year

(A) Number of Wells

(B) Number of Samples Taken and Analyzed
(C) Number of Sample Deteclions
(D) Number of Detections that Exceed the HBT
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Table D-16.2: Summary of VOC Detections for Pine County (1985-1989), Minnesota Poilution Control Agency (Continued)

1985 1986 1987 1988 1989

No. No. No. No. No. No. No. No. No.

Sam|No. [Dets Sam|No. |Dets Sam|No. |Dets SamijNo. |Dets Sami|No.

No. [Takn{Sam|Exc [No. {TakniSam|Exc INo. [Takn{Sam|Exc INo. |TaknSam|Exc No. Takn{Sam
Well |Anlz |Dets|HBT fWell |Aniz |Dets|HBT | Well [Aniz |Dets|HBT f Well |Anlz |Dets|HBT § Well |Aniz |Dets

VOLATILE ORGANIC CHEMICALS A|BJC)IDRMA]|B|ICYIO)RA)IB]EC)|D)RA)]|B)]|(C)|(D)F(A)] (B)](C)
1,1,1,2-TETRACHLOROETHANE . 0f 07 O|NT 0] O] O|NT 0) 0] O|NT 0 0] OJNT -1 -1 -
1,1,1-TRICHLOROETHANE ol o 0 O ol o} 0| O 0f{ oy O of of of O - -1 -
1,1,2,2-TETRACHLOROETHANE o o] 0] O 0| 0 O] O 0| 0] O o} of o] O -] -1 -
1,1,2-TRICHLOROETHANE 0] o] o] O 0 o] 0o O 0| o] O o] 0] o} O - -] -
1,1-DICHLOROETHANE 0] 0] O}NT 0] 0} OINT 0 0] ONT 0} 0] OINT <1 -] -
1,1-DICHLOROETHENE o] o] 0 O o o 0| O 0 O 0 of of 0] O -1 -1 -
1,1-DICHLOROPROPENE 0f 0] O|NT 0] O] O|NT 0 0| O|NT 0| O} O|NT -1 -1 -
1,2,3-TRICHLOROPROPANE 0] 0] O]NT 0| 0] O|NT 0| O] O|NT 0| O O]NT -1 -] -
1,2-0IBROMOMETHANE 0l 0} OfNT 0| 0] O|NT ol 0] O[NT 0] 0] O|NT -1 -l -
1,2-DICHLOROBENZENE of o] o O o 0| 0| O 0 0] 0] O 0f of o O - -l -
1,2-DICHLOROETHANE 0] o] 0] O o 0] o} O o] o o] O 0; 0 O} O -
1,2-DICHLOROPROPANE ot of 01 O of o] o] O o|f 0of{ O]l O ol of o| O - -
1,2~-TRANSDICHLOROETHENE o o] 0] O 0|l o] 0] O 0] o] 0| O 0f 0] 0 O - - =
1,3-DICHLOROBENZENE 0] O] O]NT 0] 0] O|NT O 0] O|NT 0 O] O|NT - -] -
1.,3-DICHLOROPROPANE 0] O] OfNT 0] 0} OfNT 0 O] O|NT 0] O] O]NT - - -
1,4-DICHLOROBENZENE o}l of 0 O o o] of O 0o o] © o Of Oo| O - -1 -
2-CHLOROETHYL VINYL ETHER 0| 0] O|NT 0] O] O|INT 0] 0] O|INT 0 0| O|NT - -] =~
BROMOFORM 0| 0] O]NT 0 O] O]NT 0| 0! O|NT 0| 0| O|NT - -1 -
CARBON TETRACHLORIDE o}l of 0ot O o o 0 O 0 0t O 0t oy o O - -1 -
CHLOROBENZENE 0| of Of O 0 0] o] O 0] o| O 0| 0of o| O - - -
CHLORODIBROMOMETHANE 0 0 O|NT 0] 0] OfNT 0| 0] O|NT 0f 0| O|NT - -] -
CHLOROFORM 0| O] O]NT 0] O] O]|NT 0] O] O]NT 0| Of O|NT -1 -] -
CiS-1,2-DICHLOROETHENE 0 O O|NT 0 0| O|NT 0 O] O|NT 0 0| O}NT -1 -1 -
CIS-1,3-DICHLOROPROPENE 0 0| O|NT 0] O] OfNT 0| 0] O]|NT 0f O O|NT -1 -1 -
ETHYLBENZENE 0| o] O O 0| 0 0| O o 0] 0| O 0of 0] o o -1 -1 -
METHYLENE CHLORIDE (4] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - - -
TRANS-1,3-DICHLOROPROPENE 0] O] O|NT 0| O] O|NT 0| 0| O|NT 0 O] O(NT - -] -
TRICHLOROFLUOROMETHANE 0] 0] O|NT 0| O O|NT 0 0| ONT 0| 0| O|NT - -
TOTALS 1] 0 0 0 ol o 0 0 0 0 0 0 0

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold is based on Final Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL
(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria

NT No Health Based Threshold Avaitable

.

“-* Signities that Data are Missing for that Year

(A) Number of Wells

(B) Number of Samples Taken and Analyzed
(C) Number of Sample Deteclions
(D) Number of Detections that Exceead the HAT
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Table D-17.1: Summary of VOC Detections for Pipestone County (1980-1984), Minnesota Pollution Cont,roi Agency

1982 1983 1984

No. No. No. No.
Sam|No. Sam|No. |Dets Sam Np.
Exc INo. {Takn{Sam|Exc §No. |TaknSam|{Exc §No. |TaknSam
HBT jWell|Aniz |Dets|HBT § Well |Anlz |Dets{HBT fWell |Aniz |Dets
VOLATILE ORGANIC CHEMICALS (A) | (B) | (C) (A)1(B)|(C)|(D)F (A)|(B)](C)
1,1,1,2-TETRACHLOROETHANE ol of o 1| 1| O|[NT] ] 1] o
1,1,1-TRICHLOROETHANE o] ol o 1| 1] o o 1{ 1| o
1,1,2,2-TETRACHLOROETHANE o] o} O 1] 1| o o 1] 1] o
1,1,2-TRICHLOROETHANE ol of o 11 1| of o 1| 1] o
1,1-DICHLOROETHANE o] ol o 1{ 1] o[{NT]R 1| 1| 0
1,1-DICHLOROETHENE 0] 0| O 1| 1] of o 1{ 1] o
1,1-DICHLOROPROPENE of o| O 1] 1| OfNTH 1| 1| o
1,2,3-TRICHLOROPROPANE ol ol o 1| 1| o|[NT]Q 1| 1} o
1,2-DIBROMOMETHANE ol ol o 1] 1] of{NTR 1] 1] o
1,2-DICHLOROBENZENE ol ol o 1l 1| ol of 1] 1] o
1,2-DICHLOROETHANE ol ol o 11 1] of of 1| 1] o
1,2-DICHLOROPROPANE o] o] o 11 1| ol of 1] 1] o
1,2-TRANSDICHLOROETHENE ol o] o 1] 1| ol of 1| 1| o
1,3-DICHLOROBENZENE ol o] o 1| 1] ofNTR 1| 1| 0
1,3-DICHLOROPROPANE o]l ol o 1] 1] O[NTR 1| 1| ©
1,4-DICHLOROBENZENE 0] 0] © 1| 1| o| of 1| 1| o
2-CHLOROETHYL VINYL ETHER o]l of o 1] 1] O|NTR 1| 1{ O
BROMOFORM o] o]l o 1| 1| o|[NTR 1| 1| o
CARBON TETRACHLORIDE 0} 0] © 1] 1| of of 1 1] ©
CHLOROBENZENE ol o] o 1| 1| ol of 1 1| o
CHLORODIBROMOMETHANE of of{ o0 1] 1| o|[NT] 1] 1] O
CHLOROFORM ol ol o 11 1] ofNTR | 1| o
CIS-1,2-DICHLOROETHENE o| ol o 1] 1| ofNTH 1| 1| O
CIS-1,3-DICHLOROPROPENE of o o 1] 1] oOINT] 1| 1| O
ETHYLBENZENE ol of o 1] 1| ol of 1| 1} o
METHYLENE CHLORIDE of ol o 1l 1] o] o 1] 1] 0
TRANS-1,3-DICHLOROPROPENE o] o o 1] 1| O|NT 11 1] 0
TRICHLOROFLUOROMETHANE o] o]l o 0| of of[NTRF 0] 0] O
TOTALS o] o 27| o] o 271 o

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold (HBT) is based on Final Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL
(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria

NT No Health Based Threshold Available

" -* Signities that Data are Missing for that Year

(A) Number of Welis
(B) Number of Samples Taken and Analyzed

(C) Number of Sample Detections

(D) Number ot Detections that Exceed the HBT
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Table D-17.2: Summary of VOC Detections for Pipestone County (1985-1989), Minnesota Pollution Control Agency (Continued)

1985 1986 1987 1988
No. No. No. No. No. No.
Sam|No. Sam|No. |Dets Sam|No. |Dets Sam|No.
No. |TaknSam|Exc §No. |TaknSamjExc INo. |TaknfSam|Exc gNo. |[TaknSam
. Waell |Aniz |[Dets|HBT g Waell |Anlz |Dets|HBT g Well |Anlz |Dets|HBT f Well |Aniz | Dets
VOLATILE ORGANIC CHEMICALS (A) | (B) | (C) (A) ] B)[(C)I (D) R (A) | (B)](C) | (D) (8) | (C)
1,1,1,2-TETRACHLOROETHANE 0 0] O 0] 0] O|NT 0] 0] O|NT of 0| O
1,1,1-TRICHLOROETHANE of ol O 0|l of o}f O ol of O ol o} O
1,1,2,2-TETRACHLOROETHANE . 0| 0] O 0f 0] 0] O 0|l o] O 0 0| O
1,1.2-TRICHLOROETHANE 0| o1 O of 0 O}l O 0f o| O 0| o| O}
1,1-DICHLOROETHANE 0f 0] O 0f 0] O|NT 0| 0 O|NT 0] o0l O
1,1-DICHLOROETHENE 0| 0} O 0| o} Oof O 0l o o 0] 0 O
1,1-DICHLOROPROPENE 0y 0 O 0] 0| O|NT 0] 0] O|NT 0] 0| O
1.2,3-TRICHLOROPROPANE 0of 0] O 0 O] OfNT 0| 0| O|NT o] ol o
1,2-DIBROMOMETHANE 0] 0] O 0f 0| O]NT 0] 0] O|NT 0| 0| O
1,2-DICHLOROBENZENE 0| 0] O 0| 0| O O ol o] O o 0| O
1,2-DICHLOROETHANE 0j- 0} O 0j 0] 07 O 0f 0 © 0} 0j O
1,2-DICHLOROPROPANE 0j 0] O 0| 0] 0] O 0| o] O of 0] O
1,2-TRANSDICHLOROETHENE ol 0] O ol of of O of o]l O 0| 0| O.
1,3-DICHLOROBENZENE 0| 0] O 0| O} O|NT 0| 0] OfNT 0f 0| O
1,3-DICHLOROPROPANE o} o] o 0] O] O{NT 0| 0] O]NT 0| 0| O
1,4-DICHLOROBENZENE o] 0 O of 0! O} O o[ o] O 0| 0| O
2-CHLOROETHYL VINYL ETHER o] o] o 0] 0] O{NT 0| 0| O][NT of 0] O
BROMOFORM 0| o] O 0] 0] OfNT 0 0] O|NT 0} 0] O
CARBON TETRACHLORIDE 0 0] O of 0| 0] O 0] o} O 0| 0| O
CHLOROBENZENE 0| o| O o0f of 0| O 0| o] o 0l 0] o
CHLORODIBROMOMETHANE 0| 0} O 0| O] OfNT 0] 0] O|NT 0 0} O
CHLOROFORM 0f 0] O 0| O] OJINT 0 0| O|NT 0| 0] O
CIS-1,2-DICHLOROETHENE 0| 0] O 0 O] O|NT 0] 0] O|NT o 0] O
C1S-1,3-DICHLOROPROPENE 0| 0} O 0] O] OINT 0| O O|NT 0f 0] O
ETHYLBENZENE 0j 0] O 0| 0] 0 O 0y o O 0| 0] O
METHYLENE CHLORIDE ol o0} O 0] 0y O} O 6l o] o 0} 01 .0
TRANS-1,3-DICHLOROPROPENE 0] o] O 01 O] O|NT 0| 0] O|NT 0] 0] O
TRICHLOROFLUOROMETHANE ol o]l O 0] O] O|NT 0 0| O|NT o o o
TOTALS 0] O 0| 0 O 0| O 0| O

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold is based on Final Federal MCL
(2) Heaith Based Threshold is based on Proposed Federal MCL
. (3) Heallh Based Threshold is based on Federal Ambient Water Quality Criteria

NT No Health Based Threshold Available

® -* Signifias that Data are Missing for that Year

(A) Number of Wells

{B) Number of Samples Taken and Analyzed
(C) Number ot Sample Detections

(D) Number of Detections that Exceed the HBT
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Table D-18.1: Summary of VOC Detections for Pope County (1980-1984), Minnesota Pollution Control Agency

1980 1981 1982 1983 1984

No. No. No. No. No. No. No. No. No.

Sam|No. |Dets Sam|No. |Dets Sam|No. |Dets Sam|No. |Dets Sam|No.

No. |TaknSam|Exc No. [TaknnSam|Exc INo. |TaknSam|Exc INo. [TaknfSam|Exc §No. |Takn{Sam
Waell|Aniz [Dets|HBT | Well |Aniz |Dets|HBT f Well |Aniz [Dets|HBT f Well |Anlz |Dets|HBT § Well |Aniz |Dets

VOLATILE ORGANIC CHEMICALS AIB|ICIDOIAIB®IC)IO)FEA)]|BIEC)|ORIA]|B]C)O)E (A](B)](C)
1,1,1,2-TETRACHLOROETHANE -] - -] ~[NT -1 -1 ~-|NT 0] 0] O|NT 0| 0] O|NT 0] 0| O
1,1,1-TRICHLOROETHANE - -1 -1 - - -1 -] - 71 7] o} O 0] o © 0] 0] O
1,1,2,2-TETRACHLOROETHANE - -] -] - - -] -} - 71 7| 0] O of 0| O 0| 0| O
1,1,2-TRICHLOROETHANE - -1 -] - -1 -1 -1 - 71 71 01 O of 0| O 0] 0] o0
1,1-DICHLOROETHANE -] =} «|NT -] -] -|NT 7] 7| O|NT 0] 0] O|NT 0] of o
1,1-DICHLOROETHENE -1 -1 -1 - -1 -1 -1 - 7 7| o] O 0| 0| O 0| 0] o
1,1-DICHLOROPROPENE -] ~] =|NT -] -1 =-}NT 0] O] O|NT 0| 0] O|NT 0| 0|l O
1,2,3-TRICHLOROPROPANE -1 -1 -|NT -t -] ~-|NT O Of OIfNT 0] O ONT 0j 0] o
1,2-DIBROMOMETHANE -] =] =|NT -1 =] -|NT 0] O} O]NT 0] 0] O|NT 0| o] o
1,2-DICHLOROBENZENE -1 -1 -1 - -1 -1 -1 - 71 71 0] O ol o O o ol o
1,2-DICHLOROETHANE - -] -] - - -] - 71 77 0] O 0f 0f O of 0o} O
1,2-DICHLOROPROPANE -1 -1 -1 - - -1 -1 - 71 71 0] O 0| 0] O o} o1 O
1,2-TRANSDICHLOROETHENE -1 -1 -1 - -1 -1 -1 - 71 71 o] O 0| o O of o|] O
1,3-DICHLOROBENZENE -1 =] ~-|INT - -] -|NT 7] 7] O]|NT 0 O O|JNT]Q] O O] O
1,3-DICHLOROPROPANE -] =] =~|NT -1 =] -=-|NT 0} 0] O|NT 0| O] O|NT o 0] O
1,4-DICHLOROBENZENE -1 -1 -1 - -1 -1 -] - 71 71 0| O 0 Ol O 0 0] O
2-CHLOROETHYL VINYL ETHER -1 =] -|NT -1 -] -|NT 0] 0| O]NT 0| O| O|NTf O} O] O
BROMOFORM -1 -1 -|NT - -] -|NT 71 7| O|NT 0] O] O|NT 0| 0] O
CARBON TETRACHLORIDE -1 =1 -1 - -1 -] -] - 71 71 0] O 0fj o] O 0 O] ©
CHLOROBENZENE -1 -1 -] - -t -7 -1 - 71 71 0] O 0] 0] 0O o 0] O
CHLORODIBROMOMETHANE -] -] -|NT -1 -] ~|NT 71 7] O|NT 0| O| O[NT 0| O] O
CHLOROFORM -] -] -|NT -| -1 -|INT 71 71 O]NT 0] O] O|NT 0l o] O
CiS-1,2-DICHLOROETHENE -1 -1 -|NT -1 -1 -|NT 0| 0] O|NT 0] O] OJNT 0f 0] O
CIS-1,3-DICHLOROPROPENE -1 -] ~-|NT - -] - |NT 0| 0| O]|NT 0 0! O|NT 0 0| O
ETHYLBENZENE - -] -] - -1 -1 -1 - 71 7 0] O o0f o O o Oof O
METHYLENE CHLORIDE - -1 -1 - - -1 -1 - 71 7( 0 O 0| 0 © o O O
TRANS-1,3-DICHLOROPROPENE -1 -] -|NT -1 -1 =-|NT 0| O] OfNT 0| 0| O|NT ol o}l o
TRICHLOROFLUOROMETHANE -1 - -=|NT - -| - |NT 7] 7] O}NT of ol o[NT§ 0| O ©
TOTALS 0| o O 0| 0] O 133 0] 0O 0| O 0| O

Source: Ambient Ground-Water Monitoring Network, Minnasota Pollution Control Agency

(1) Health Based Threshold (HBT) is based on Final Federalt MCL
(2) Health Based Threshold is based on Proposed Federal MCL
(3) Health Based Threshold is based on Federal Ambient Walter Quality Criteria

NT No Health Based Threshold Available

*-* Signifies that Data are Missing for that Year

(A) Number ot Wells
(B) Number of Samples Taken and Analyzed
(C) Number of Sample Deteclions

(D) Number of Datections tha} Exceed the HBT
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Table D-18.2: Summary of VOC Detections for Pope County (1985-1989), Minnesota Pollution Control Age_ndy (Continued)

1985 1986 1987 1988 1989

No. No. No. No. No. No. No.

Sam|No. Sam|No. [Dets Sam|No. Sam|No. |Dets Sam No.

No. |TaknSam|Exc fNo. [TaknSam|Exc ENo. Takrﬁ Sam|Exc No. |TaknSam{Exc g§No. |TaknfSam
Well|Aniz |Dets|HBT § Well |Aniz [Dets|HBT fWell |Aniz |Dets| HBT § Well |Aniz |Dets|HBT §Well {Aniz |Dets

VOLATILE ORGANIC CHEMICALS (A) | (B) | (C) (A)|B)|(C)]D)R (A ] (B) | (C) (A)|B)[(C)] (D)) (A | (B)](C)
1,1,1,2-TETRACHLOROETHANE 0] 0| O 6| 6] O]NT 0] ol O 0| 0] OfNT - -1 -
1,1,1-TRICHLOROETHANE 0] 0] O 6| 6] 0] O 0| 0y O 0| o] O0f O -1 -1 -
1,1,2,2-TETRACHLOROETHANE -0} 0] O 6 6| 0| O oj o O 0| O0f 0] O -1 -] -
1,1,2-TRICHLOROETHANE 0( 0] O 6|. 6] 0] O 0 0 O 0] 0| 0 O -1 -] -
1,1-DICHLOROETHANE .01 0] O 6] 6] O|NT 0j o| O 0] 0] O}NT -1. -] -
1,1-DICHLOROETHENE 0 0] O 6| 6] 0] O o o O o 0] o O -1 -1 -
1,1-DICHLOROPROPENE 0] 01 O 6| 6] O]NT 0| of O 0] 0] O|NT - -] -
1.2,3-TRICHLOROPROPANE 0] o] O 0| 0| O|NT 0j O O 0| 0] O]|NT -1 -] -
1,2-DIBROMOMETHANE 0{ 0] O 6] 6] O|NT of o o0 0| O] O]NT - -] -
1,2-DICHLOROBENZENE 0{ 0] O 6 6] 0| O o 0| O o o] 0] o -1 -] -
1,2-DICHLOROETHANE 0] 0] O 6| 6] 0} O 0] 0] O 0| 0] 0] O -
1,2-DICHLOROPROPANE o] 0| O 6| 6] 0] O 0| o| O 0f o] o] o -
1,2-TRANSDICHLOROETHENE 0| 0| O 6| 6] 0} O 0| 0| O o] 0f 0] O - -1 -
1,3-DICHLOROBENZENE 0] 0} O 6] 6 O|NT 0] 0 © 0 Of O|NT -1 -1 -
1,3-DICHLOROPROPANE 0} o] O 0] 0] O|NT ol o O 0] 0] O|NT - -] -
1,4-DICHLOROBENZENE 0]l ol O 6| 6] 0] O 0f 0| O 0l of 0] O -1 -] -
2-CHLOROETHYL VINYL ETHER 0} 0] O 0] O] O|NT 0| 0| © 0] O] O|NT - -1 -
BROMOFORM 0 0] O 6 6| O|NT 0| o O 0| O O]NT - -] -
CARBON TETRACHLORIDE 0| o O 6] 6] 0] O 0| 0| O 0l 0] 0} O -{ - -
CHLOROBENZENE 0] 0] O 61 6) 0] O 0| 0| O 0| O Oo| O -1 -1 -
CHLORODIBROMOMETHANE 0l o] O 6] 6| O|NT 0| O O 0] 0| O|NT -1 -] -
CHLOROFORM 0l 0f O 6] 6] O|NT o0f o} © 0| O O|NT -1 -] -
CiS-1,2-DICHLOROETHENE 0] 0] O 6] 6] O|NT 0] 01 O 0| 0] O|NT -1 -] -
CIS-1,3-DICHLOROPROPENE 0| 0| O 6 6| O|NT o o] o 0| O] O|INTR -| -| -
ETHYLBENZENE 0f{ 0] O 6| 6] o] O oy o| O 0|l o] o O - -1 -
'METHYLENE CHLORIDE 0 0 0 6 6 0 0 0 0 0 0 0 0 0 - - -
TRANS-1,3-DICHLOROPROPENE 0 0] O 6| 6] O]NT 0 oj O 0| 0 O]NT - -f =
TRICHLOROFLUOROMETHANE 0| o O 6| 6] O|NT o[ o] O 0] 0| O|NT - -1 -
TOTALS 0| O 150 o] O 0] O 0| o O 0 O

Source: Ambient Ground-Water Monitoring Network, Minnasota Pollution Control Agency

(1) Health Based Threshold is based on Final Fedaral MCL
(2) Health Based Threshold is based on Proposed Federal MCL

NT No Heaith Based Threshold Available

* {3) Health Based Threshold is based on Federal Ambient Water Quality Criteria

" ~* Signifies that Data are Missing for that Year

(A) Number of Wells

(B) Number of Samples Taken and Analyzed
(C) Number of Sample Detections
(D) Number of Detections that Exceed the HBT
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Table D-19.1: Summary of VOC Detections for Ramsey County (1980-1984), Minnesota Pollution Control Agency

1980 1981 1982 1983 1984

No. No. No. No. No. No. No.

Sam|No. [Dets Sam|No. Sam|No. Sam|No. |Dets Sam|No.

No. |TaknSam|Exc INo. |[TaknSam|Exc No. [TaknSam|Exc fNo. |TaknSam|Exc §No. |TaknSam
Well|Aniz |Dets{HBT | Well |Aniz |Dets|HBT f Well |Anlz |Dets|HBT j Well |Aniz |Dets|HBT f Well |Anlz |Dets

VOLATILE ORGANIC CHEMICALS (A) | (B)|(C)|(D)R (A | (B)](C) (A) | (B) | (C) (A)[(B)|(C)] (D) R (A) | (B)]| (C)
1,1,1,2-TETRACHLOROETHANE - -] =|NT -1 - - 0| 0o} O 41 4 0 | NT 0|l of O
1,1,1-TRICHLOROETHANE - -1 -1 - -1 -] - 0] ol O 41 4 0| O 0 o} O
1,1,2,2-TETRACHLOROETHANE - -] -] - -1 -] - 0| 0| O 41 4 0] o 0} o} O
1,1,2-TRICHLOROETHANE -1 -1 -1 - -1 -] - 0| o O 4| 4 o 0 0| 0] O
1,1-DICHLOROETHANE -| =1 =|NT -1 -] - o] 0] O 4| 4 O | NT 0[-0] O
1,1-DICHLOROETHENE - -] -1 - -1 -t - 0| o O 4| 4 o] o 0| o| O
1,1-DICHLOROPROPENE -] =] =|NT -] -1 - 0| o0} O 41 4 0 | NT 0l o} O
1,2,3-TRICHLOROPROPANE -] -1 -|NT -1 -1 - ol o O 4] 4 0 I NT 01 0| O
1.2-DIBROMOMETHANE -] =1 ~-|NT -1 -] - o O O 4 4 0 | NT 01 o| O
1,2-DICHLOROBENZENE -1 -1 -1 - -1 -1 - o of O 4| 4 0] 0 0of o O
1,2-DICHLOROETHANE - - -1 -1 - - -1 - of o O 4 4 0f O 0] oy O
1,2-DICHLOROPROPANE -1 -1 -1 - -1 -1 - of o} o 4 4 0| O 0| of ©
1,2-TRANSDICHLOROETHENE -1 -1 -1 - -1 -1 - o] o O 4| 4| 0| O 0 of O
1,3-DICHLOROBENZENE -1 -] -|NT -1 -1 - o o O 4| 4 0| NT o0f o] O
1,.3-DICHLOROPROPANE -1 =] =|NT - -] - 0| 0] O 4| 4] O|NT 0l 0| O
1,4-DICHLOROBENZENE - -1 -] - -1 -] - 0| 0o O 4| 4 oy O 0| o| O
2-CHLOROETHYL VINYL ETHER -1 =] =|NT -] =1 = 0f 0| O 4| 4| O|NT 0] 0| O
BROMOFORM - -1 -|NT -1 -1 - 0f o O 4| 4 0 | NT 0| of O
CARBON TETRACHLORIDE -1 -1 - - - -] - 0| 0| O 4| 4|1 0) O 0|l o} O
CHLOROBENZENE -1 -] -1 - -1 -] - 0| ol O 4| 4 0| O 0] of O
CHLORODIBROMOMETHANE -1 -] -|NT} -| -| - ol o]l o 4] 4| o|/nNT] o] of o
CHLOROFORM -1 -] ~|NT -1 -1 - 0| of O 4| 4 0| NT 0| 0 O
CI1S-1,2-DICHLOROETHENE -] -] -|NT -1 -} - of o O 4| 4 0| NT 0] o] O
CiS~1,3-DICHLOROPROPENE -1 -1 =-|NT -1 -1 - 0| 0} O 4| 4 0| NT 0 0f O
ETHYLBENZENE -1 -1 -1 - -1 -] - o o O 41 4] 0} O ol o] o
METHYLENE CHLORIDE -1 -1 -1 - -1 - - 0 o| © 4| 4 o O ot o O
TRANS-1,3-DICHLOROPROPENE -] -1 -|NT -1 -1 - 0| 0] O 41 4 0| NT o o] O
TRICHLOROFLUOROMETHANE -| -] -1INT - -] - 0|l o] O 0| O 0| NT 0 o]l O
TOTALS 0 o 0 0 (1] -0 0 108 0 0 0 0

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold (HBT) is based on Final Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL

NT No Health Based Threshold Available

© (3) Health Based Thieshold is based on Federal Ambient Water Quality Criteria

" -* Signifies that Data are Missing lor that Year

(A) Number of Wells

(B) Number of Samples Taken and Analyzed
(C) Number of Sample Deteclions
(D) Number of Delections that i.xceed the HBT
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Table D-19.2: Summary of VOC Detections for Ramsey County (1985-1989), Minnesota Pollution Control Adency (Continued)

1985 1986 1987 1988 1989

No. No. No. No. No. No. No. No.

Sam|No. |Dets Sam|No. Sam|No. |Dets Sam|No. |Dets Sam|No.

No. |TaknSam|Exc No. |TaknSam|Exc §No. |TaknSam|{Exc |No. [Takn{Sam|Exc §No. {TaknSam
Woell [Aniz |Dets|HBT § Well |Anlz |Dets| HBT | Well |Anlz [Dets|HBT fWell |Aniz | Dets|HBT j Well [Aniz |Dets

VOLATILE ORGANIC CHEMICALS (A) | (B)](C)| (D) { (A) ]| (B) | (C) (A) ] (B) | (C) (A B)](C)|(D)R(A) ] (B) | (C)
1,1,1,2-TETRACHLOROETHANE "~ § 6| 6| O|NT] 1| 1| o ol of o s|] s of[NT] -| -] -
1,1,1-TRICHLOROETHANE 6| 6] 1 0 1 1 0 0| o] O 5| 6| o] O -1 -] -
1,1,2,2-TETRACHLOROETHANE 6| 6/ 0 O 1 1 0 o of O 5 51 0} O -1 -1 -
1,1.2-TRICHLOROETHANE 6 61 01 O 1 1 0 01 0} O 5] s8{ 00 -1 -1 -
1,1-DICHLOROETHANE 6| 6| O|NT 1 1 0 0| o} O 5 5§ O|NT -] -1 -
1,1-DICHLOROETHENE 6| 6] 0| O 1 1 0 0| o] O 5] 5] 0] O -1 -] -
1,1-DICHLOROPROPENE - 61 6| O|NT 1 1 0 0| O] O 5| 5] O]NT -1 -1 -
1,2,3-TRICHLOROPROPANE 0 0| OfNT 0 o] O ol o] O 0 0| O|NT -1 -1 -
1,2-DIBROMOMETHANE 6] 6] O|NT 1 1 0 0f o] O 51 5| O|NT -1 -1 -
1,2-DICHLOROBENZENE 6f 6] 0| O 1 1 0 0l o] O 5.5 0| O -1 -1 -
1,2-DICHLOROETHANE 6| 61 0| O 1 1 0 o o]l o 5| 8| 0 O -
1,2-DICHLOROPROPANE 6 6] 0} O 1 1 0 0 ol O 5 51 0 O - -
1,2-TRANSDICHLOROETHENE 6| 6] 0] O 1 1 0 o] o] o 5! 5] 0] 0 -1 -] =
1,3-DICHLOROBENZENE 6| 6] O|NT 1 1 0 0f 0] O 51 5] O|NT - -1 -
1,3-DICHLOROPROPANE 0] 0] O|NT 0] 0] O 0] 0] O 0] O] O|NT -1 -1 -
1,4-DICHLOROBENZENE 6| 61 0| O 1 1 0 o 0] O 51 51 0| O -1 -1 -
2-CHLOROETHYL VINYL ETHER 0| O] O|NT 0f 0] O 0| O} O 0] O] O|NT - -f =
BROMOFORM 6| 6| O|NT 1 1 0 ol o] o 51 51 O|NT -1 -1 -
CARBON TETRACHLORIDE 6] 6| 0| O 1 1 0 0] Of O 5§ 5] 0] 0 - -1 -
CHLOROBENZENE 6 6] 0| O 1 1 0 ol o] O 51 5| 0] O -1 - -
CHLORODIBROMOMETHANE - 6] 6| O|NT 1 1 0 o[ 0o} O 5] 5| O[NT - =] -
CHLOROFORM 6] 6] O|NT 1 1 0 0] o] O 5] 5] O|NT -1 -1 -
CIS-1,2-DICHLOROETHENE 6| 6] O|NT 1 1 0 o[l o] O 5] 5| O|NT -1 -] -
CIS-1,3-DICHLOROPROPENE 6| 6| O|NT 1 1 0 0| O] O|NT 5] 5| O]|NT -1 -] -
ETHYLBENZENE 6| 6] 0}l O 1 1 0 o[ o © s| s| of of - -} -
METHYLENE CHLORIDE 6| 6] 0| O 1 1 0 0f 0} O 51 5] 0} o -1 -1 -
TRANS-1,3-DICHLOROPROPENE 6 6| O|NT 1 1 0 0| O] O[NT 51 5] O|NT -1 -1 -
TRICHLOROFLUOROMETHANE 6 6 O|NT 1 1 0 0 0 O | NT 5 5 0| NT - - -
TOTALS 150 | 1 0 25| 0 0| 0] O 125 0] O 0| O

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold is based on Final Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL
(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria

NT No Health Based Threshold Available

" -" Signifies that Data are Missing for that Year

(A) Number of Wells

(B) Number ot Samples Taken and Analyzed
(C) Number of Sample Detectlions
(1) Number ot Detections that Exceed the HBT
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Table D-20.1: Summary of VOC Detections for Renville County (1980-1984), Minnesota Pollution Control Agency

1980 1981 1982 1983 1984

No. No. No. No. No. No. No. No. No.

Sam|No. |Dets Sam|[No. |Dets Sam|No. |Dets Sam|No. |Dets SamiNo:

No. |[TaknSam|Exc No. |TaknSam|Exc INo. |TaknSam|Exc No. [TaknSamjExc No. [TaknSam
Well|Anlz [Dets{HBT f Well |Anlz |Dets|HBT f Well |Aniz |Dets| HBT f Well |Anlz |Dets|HBT f Well |Anlz |Dets

VOLATILE ORGANIC CHEMICALS (A)|B)JC)IDO)RA)|B®|EC)IMAPA|B|(C)|D)R(A)]1B)]|(C)] (D) (A)| (B) | (C)
1.1,1,2-TETRACHLOROETHANE ) -1 -] ~|NT -| =] -|INT 0] O O}NT 21 2 0| NT 0] o] o
1,1,1-TRICHLOROETHANE -1 - - - - -1 -1 - 0| ol O 2 2] O 0] o] O
1,1,2,2-TETRACHLOROETHANE -f - - - -1 -1 -] ~- 0| 0| © 2] 21 0 o) 0| O
1,1,2-TRICHLOROETHANE - - - - -} -1 -] - 0|l O 0 21 2 0 0} o} o
1.1-DICHLOROETHANE ~| =] ~|NT -] -] ~|NT 0 0| O 21 2 0| NT o 0] O
1,1-DICHLOROETHENE -1 - - - - -1 -1 - 0fj 0| O 2| 2 0 of o] O
1,1-DICHLOROPROPENE' -1 =1 =|NT -] =1 ~|NT 0] O] O|NT 2] 2 0 | NT o o] O
1,2,3-TRICHLOROPROPANE -1 - - | NT -1 -] -|NT 0 o] o 2| 2 0| NT of o O
1,2-DIBROMOMETHANE -] =] =]NT -] - NT 0] O] O|NT 2] 2 0| NT 0] 0] O
1,2-DICHLOROBENZENE -1 - - - -1 -1 -1 - 0] 0| O 21 2 0 o] ol O
1,2-DICHLOROETHANE -1 - - - - - - o} of O 21 2 0 o] of O
1,2-DICHLOROPROPANE -1 - - - -1 -1 -1 - 0] 0 0 2| 2 0 of o| O
1,2-TRANSDICHLOROETHENE -1 - - - - -1 -1 - 0] O ©O 2|1 2 0 0] 0] O
1,3-DICHLOROBENZENE -1 - - | NT -1 =] =~|NT 0] O] O]|NT 2| 2 0| NT 0] 0] O
1.3-DICHLOROPROPANE -] - - | NT -{ -] -|NT 0] 0] O}NT 2] 2 0| NT 0] O} O
1,4-DICHLOROBENZENE - - - - - - -1 - 0] 0| O 2|1 2 0 0| 0 O
2-CHLOROETHYL VINYL ETHER -| =] -|NT -] -] ~|NT 0| 0] O|NT 2] 2| O|NT of ol ©
BROMOFORM -1 - - | NT -1 -1 -|NT 0] O] O}NT 2] 2] O]NT ol o] O
CARBON TETRACHLORIDE -1 - - - - -] -] - 0| 0| O 2] 21 O of o O
CHLOROBENZENE -1 - - - -1 -1 -1 - o 01 O 21 2| 0O 0f o] O
CHLORODIBROMOMETHANE -1 -] =]INT -1 -] -INT 0] O O|NT 21 21 O|NT 0] 0o O
CHLOROFORM - - - I NT -1 =] -|NT 0| 0| O|NT 2| 2] ONT 0] o] O
CiS-1,2-DICHLOROETHENE -{ - - | NT -1 -1 -|INT 0] O] O|NT 2] 2] ONT 0) 0] O
CIS-1,3-DICHLOROPROPENE -1 - - | NT - -] -|NT 0] 0! O|NT 21 2 0| NT 0| o] O
ETHYLBENZENE -1 -] - - -1 -1 - - o O O 21 2| O 0] 0] O
METHYLENE CHLORIDE - - - - -1 -1 -1 - of 0 O 2] 2 0 o 0] O
TRANS-1,3-DICHLOROPROPENE -1 - - | NT -1 -1 =INT 0 0 0| NT 2] 2| O]NT o] o| O
TRICHLOROFLUOROMETHANE -1 - =-|NT -l - - | NT 0] 0] O(NT 0| 0] O|NT o o O
TOTALS 0| 0oy O 0| 0] O 0] O 54 0 0| O

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold (HBT) is based on Finai Federal MCL

. (2) Health Based Threshold is based on Proposed Federal MCL

(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria

NT No Health Based Threshold Available

" -* Signilies that Data are Missing for that Year

(A) Number of Wells

(B) Number of Samples Taken and Analyzed
(C) Number of Sample Detections

(D) Number of Detections that Fxraad thg HRT

or-Q



Table D-20.2: Summary of VOC Detections for Renville County (1985-1989), Minnesota Pollution Control Agéncy (Continued)

1989

1985 1986 1987 1988
No. No. No. No. No. No. No.
Sam|No. Sam|No. |Dets SamiNo. |Dets Sam|No. Sam|No.,
. {TakniSam|Exc INo. {TaknSam|Exc §No. {TaknSam|Exc fNo. |Takn{Sam . |TaknlSam
Well |Anlz |Dets|HBT fWell|Aniz |Dets|HBT fWell |Anlz |Dets{HBT f Well [Anlz |Dets Aniz |Dets
VOLATILE ORGANIC CHEMICALS (A) | (B) | (C) AWl lol®w]|®]|c)o)l® | ®B)](C) (8) | (C)
NT §1,1,1,2-TETRACHLOROETHANE ' of of O 21 2| O|NT 0! 0] O[NT o 0 0 -1 -
(1) 1.1, 1-TRICHLOROETHANE o] 0] O 21 21 0 O of 01 O 0| O 0 - -
(3) §1,1,2,2-TETRACHLOROETHANE ‘0] O] O 21 2y o] O 0] o] 0 o 0! O -1 -
(2) §1.1,2-TRICHLOROETHANE of 0 O 21 21 0] O 0 0} O 0 0 0 -1 -
NT §1,1-DICHLOROETHANE 0] 01 O 2| 2| O]|NT 0] 0] O[NT 0 0 0 -1 =
(1) §1,1-DICHLOROETHENE 0 0] O 21 2] 0 0 0| 0| O 0 0 0 -1 -
NT §1,1-DICHLOROPROPENE 010 O 27 2| OINT 0] 0] ONT o] O 0 -1 -
-NT §1.2,3-TRICHLOROPROPANE o] 0] O 0] O O|NT O0f O O}NT 0 0 0 -] -
NT §1,2-DIBROMOMETHANE o 0| O 2] 21 O}NT 0| 0] O]NT 0 0 0 -1 -
(2) §1.2-DICHLOROBENZENE ol o] o 21 21 o O 0] 01 O o} 0 0 -1 -
(1) §1,2-DICHLOROETHANE of o| o 2] 21 of o] of o] o ol of o
(2) §1.2-DICHLOROPROPANE 0] 0] O 21 21 0} O 0) 01 O 0] O 0
(2) §1.2-TRANSDICHLOROETHENE o} 0] O 21 2| o] O ol 0 O o O 0 -1 -
NT §1,3-DICHLOROBENZENE 0] 0] O 21 2| O]|NT 0 0 O|NT 0] O 0 -1 -
NT §1,3-DICHLOROPROPANE 0j 0] © 0] O] O]NT 0] O] O|NT 0 0} O -1 -
(1) §1.4-DICHLOROBENZENE of 0} O 21 21 0| O of 0] O 0] O 0 -1 -
NT § 2-CHLOROETHYL VINYL ETHER 0] o O 0| O] O|NT 0l 0] O|NT o] O 0 -] -
NT §BROMOFORM 0] 0] © 2] 2] O|NT 0] O] O]NT 0] 01 O -] -
(1) §CARBON TETRACHLORIDE o o} O 2| 27 o] o 0] o} O o] O 0 - =
(2) JCHLOROBENZENE 0 0 0 2 2 0 0 0 0 0 0 o O - -
NT FCHLORODIBROMOMETHANE - 0] 0] © 21 2] O NT 0] 0] O]NT ol of o -] =
NT JCHLOROFORM 0| o] O 21 21 O|NT 0] O] O|NT o] o 0 -1 -
NT JCIS-1,2-DICHLOROETHENE 0] o] o 21 21 O]NT 0] 0] O|NT 0| O 0 -] -
NT JCIS-1,3-DICHLOROPROPENE 0] 0] © 2] 2] OINT 0] O] O]NT 0 0 0 -1 -
(2) JETHYLBENZENE o 01 O 21 21 o} O 0 0f O 0fj O 0 -1 -
(2) fMETHYLENE CHLORIDE 0 0 0 2 2 0 0 0 0 0 0 0 0 - -
NT § TRANS-1,3-DICHLOROPROPENE 0] 0] © 2] 2| O|NT 0} O] OINT 0 0 0 -1 =
NT § TRICHLOROFLUOROMETHANE 0 o1 O 2 2 0| NT 0 0 O NT 0 0 0 - -
TOTALS 0| O 5| 01 O 0y O 0| O 0| O
Source: Ambient Ground-Water Monitoring Network, Minnesoté Pollution Control Agency : *-* Signifies that Data are Missing for that Year
(1) Health Based Threshold is based on Final Federal MCL . (A) Number of Wells
(2) Health Based Threshold is based on Proposed Federal MCL (B) Number ot Samples Taken and Analyzed
- (3) Heaith Based Threshold is based on Federal Ambient Water Quality Criteria (C) Number of Sample Detections

NT No Health Based Threshold Available (D) Number of Detections that Exceed the HBT

vQ



Table D-21.1: Summary of VOC Detections for Scott County (1980-1984), Minnesota Pollution Control Agenéy

1980 1981 1982 1983 1984
No. No. No. No. No. No. No. No.
Sam|No. |Dets Sam|No. |Dets Sam|No. Sam|No. [Dets Sam|No.
No. |TakniSam|Exc No. |Takn{Sam|Exc INo. |TaknSam|Exc fNo. |TaknSam|Exc fNo. |TaknSam
Well|Aniz |Dets|HBT f Well |Anlz [Dets|HBT f Well |Aniz |Dets|HBT f Well |Anlz |Dets|HBT g Well |Aniz |Dets
VOLATILE ORGANIC CHEMICALS (A)|B)JEC)IDO)YIA)|B[(C)|D)F (A ] B! (C) (A)|B)](C)] (D)} (A) ] (B)] (C)
NT §1.1.1,2-TETRACHLOROETHANE -] =] =|NT -1 -] ~|NT of 0 O 1 1 0| NT 2] 2] 0
(1) §1.1,1-TRICHLOROETHANE -1 -1 - - -1 -1 -1 - 0| 0] O 1 1 0 21 21 O
(3) §1.1,2,2-TETRACHLOROETHANE -1 =} =1 - -1 -] -1 - 0| O O 1 1 0 2] 21 0
(2) §1.1,2-TRICHLOROETHANE - -1 - - - -1 -1 - 0f 0o O 1 1 0] 21 2] o
NT §1,1-DICHLOROETHANE -} =] =}{NT -] -1 -}INT 0} 0| O 1 1 0 | NT 2] 2| 0
(1) J1,1-DICHLOROETHENE -1 -1 - - - -1 -1 - 0] 0] O 1 1 0 2 21 O
NT §1,1-DICHLOROPROPENE -1 ~| = |NT -1 =] ~|NT 0| 01 O 1 1 0| NT 2 21 0
“NT §1.2,3-TRICHLOROPROPANE - - - | NT - - - | NT 0 0 0 1 1 0| NT 2 2 0
NT §1,2-DIBROMOMETHANE -1 =} =|NT -1 =1 -{NT 0 O O 1 1 0| NT 21 21 0
(2) §1,2-DICHLOROBENZENE -1 -] - - - - -1 - 0| 0 O 1] 1 0 2] 21 ©
(1) §1.2-DICHLOROETHANE -1 -1 -1 - - -] - 0| 01 O 1 1 0 21 2] 0
(2) §1,2-DICHLOROPROPANE -1 -] - - - - - 0| 0y O 1 1 0 21 21 O
(2) §1.2-TRANSDICHIL.OROETHENE -} -1 -1 - -t -] -1 - 0] 0] O 1 1 0 21 2] 0
NT §1,3-DICHLOROBENZENE -1 - - | NT - -] -|NT 0o 01 O 1 1 O|NTR 2 2 O
NT §1,3-DICHLOROPROPANE -1 =] -|NT - -| -|NT 0| O} O 1 1 O |NT 2 21 0
(1) §1.4-DICHLOROBENZENE -1 -1 - - - -1 -1 - 0} 0] O 1 1 0 2 2] 0
NT §2-CHLOROETHYL VINYL ETHER -1 =] -|INT -1 =] =INT 0| 0| O 1 1 O INT 2] 2] O
NT | BROMOFORM ’ -1 - -|NT - -} -]|NT 0 o] o 1 1 0 | NT 21 2] o0
(1) JCARBON TETRACHLORIDE -1 =1 - - -1 -1 -1 - 0} 0 O 1 1 0 21 21 0
(2) JCHLOROBENZENE -1 -1 -1 - - -1 -1 - of 0| O 1 1] 0 2| 21 O
NT JCHLORODIBROMOMETHANE -] =] -|NT - -| ~|NT o 0| O 1 1 0| NT 2| 2] 0
NT §CHLOROFORM -1 =1 =INT - -| =[NT 0ol 0]l O 1 1 0| NT 21 21 0
NT JCI1S-1,2-DICHLOROETHENE -] - -|NT - -] - |NT 0] O 0 1 1 0| NT 21 2] 0
NT §CIS-1,3-DICHLOROPROPENE -] - -fNT - -| =|NT 0| O 0 1 1 0 |NT 21 2] 0
(2) JETHYLBENZENE -1 -1 -1 - - -1 -1 - 0f 0y O 1 1 0 2 2 0
(2) METHYLENE CHLORIDE -1 -1 - - - - -1 - o o] O 1 1 0 21 21 0
NT § TRANS-1,3-DICHLOROPROPENE -1 =| -|NT - -| = |NT o 0] o 1 1 0| NT 21 21 0
NT § TRICHLOROFLUOROMETHANE - - = |NT - - ~|INT 0 0j O 0| O O[NTQ O] O] O
TOTALS 0|l o] O 0] o] O 01 O 271 O 54| 0

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Controt Agency

(1) Health Based Threshold (HBT) is based on Final Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL

(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria

NT No Health Based Threshold Available

* - Signifies that Data are Missing for that Year

(A) Number of Wells

(B) Number of Samples Taken and Analyzed
(C) Number ot Sample Detections

(D) Number ot Detections that Exceed the HBT
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Table D-21.2: Summary of VOC Detections for Scott County (1985-1989), Minnesota Pollution Control Agenéy (Continued)

1985 1986 1987 1988

No. No. No. No. No.

Sam|No. |Dets Sam|No. Sam|No. Sam|No.

. |TaknSam|Exc No. [TaknSam|Exc No. |[TaknSamjExc §No. jTaknSam
Well |Aniz |Dets|HBT §Well|Anlz |Dets|HBT fWell |Anlz |Dets|HBT § Well|Anlz |Dets

VOLATILE ORGANIC CHEMICALS (A)]B)[(C)| (D) F (A) | (B) | (C) (A) | (B) | (C) (A) | (B) | (C)
1,1,1,2-TETRACHLOROETHANE - ' 0| O| O|NT 21 2] O 0| 0| o0 1 1 0
1,1,1-TRICHLOROETHANE 0| o] o] O 2] 2| O 0| oy O 1 1 0
1,1,2,2-TETRACHLOROETHANE - 01 0 O} O 21 21 O of ot 0 1 1 0
1,1,2-TRICHLOROETHANE 0l o] 0| O 21 2| o 0| 0| O 1 1 0
1,1-DICHLOROETHANE 0] 0| O[NT] 2| 2] o ol of o 11 1] o
1,1-DICHLOROETHENE 0y o] o| O 2] 2] 0O 0f 0] O 1 1 0
1,1-DICHLOROPROPENE =01 0] O|NT 21 21 o 0| 0| O 1 1 0
1,2,3-TRICHLOROPROPANE 0| O O[NT 0| 0 O 0| of O o 0| O
1,2-DIBROMOMETHANE 0| O] O|NT 21 2| O 0 0 O 1 1 0
1,2-DICHLOROBENZENE 0o o] 0 O 21 2| 0 0| 0| O 1 1 0
1,2-DICHLOROETHANE o o] of O 2 21 0 o o] O 1 1 0
1,2-DICHLOROPROPANE 0| o] 0| O 21 2| O 0| 0l O 1 1 0
1,2-TRANSDICHLOROETHENE 0| o] 0 O 2] 21 o0 0| 0| o 1 1 0
1,3-DICHLOROBENZENE 0 O] O|NT 21 2{ 0 o 0 O 1 1 1]
1,3-DICHLOROPROPANE 0| O] O|NT 0} o} O 0| 0| O 0] 0] O
1,4-DICHLOROBENZENE 0f 0o 0| O 21 2| O 0 0] O 1 1 0
2-CHLOROETHYL VINYL ETHER 0] O] OINT 0 0f O 0] 0] O 0f 0} O
BROMOFORM 0| O O|NT 21 2|1 O 0| 0 O 1 1 0
CARBON TETRACHLORIDE .01 0 O} O 21 21 0 0|l 0 O 1 1 0
CHLOROBENZENE 0| of 0] O 21 21 0 o o] o 1 1.0
CHLORODIBROMOMETHANE 0 0} O|NT 21 2| O 0 0] 0 1 1 0
CHLOROFORM 0| O] O(NT 21 2| o0 o o o 1 1 0
CIS-1,2-DICHLOROETHENE 0f O] O|NT 21 2| O 0! of o 1 1 0
CIS-1,3-DICHLOROPROPENE 0| O] O|NT 2] 21 0 0|l o o 1 1 0
ETHYLBENZENE o0 o 0} O 21 21 0 0y 0 O 1 1 0
METHYLENE CHLORIDE 0| of 0l O 21 2| o o O O 1 1 0
TRANS-1,3-DICHLOROPROPENE 0| O] OfNT 21 2| 0 0 O O 1 1 0
TRICHLOROFLUOROMETHANE 0 0:] O|NT 2 2 0 0 0 0 1 1 0
TOTALS 0 0] O 50| 0 ) 25| 0

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold is based on Final Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL
(3) Health Based Thieshold is based on Federal Ambient Water Quatity Criteria

NT No Heaith Based Threshold Available

" -* Signifies that Data are Missing tor that Year

(A) Number ot Welis

(B) Number of Samples Taken and Analyzed
{C) Number ot Sample Detections

(D) Number of Detections that Exceed the HBT

19 ol¢!
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Table D-22.1: Summary of VOC Detections for Sherburne County (1980-1984), Minnesota Pollution Control Agency

1980 1981 1982 1983 1984

No. No. No. No. No. No. No.

Sam|No. |Dets Sam|No. |Dets Sam|No. Sam|No. Sam|No,

No. |TaknSam|Exc No. |TaknSam|Exc ENo. |TaknSam|Exc §No. |TaknSam|Exc No. [TaknSam
Well |Aniz |Dets|HBT Well |Aniz |Dets|HBT fWell |Aniz [Dets|HBT g Well [Aniz |Dets|HBT gWell |Anlz |Dets

VOLATILE ORGANIC CHEMICALS A|BJIEC)IO)FAIB®]|EC)IO)R(A]MB](C) (A) | (B) | (C) (A) | (B) | (C)
1,1,1,2-TETRACHLOROETHANE - =} ~|NT -] -] ~|NT of 0| O 0f{ 0{ O 4| 4| 0
1,1,1-TRICHLOROETHANE - -1 - - - -1 -} - o 0| O 0| 0] O 4| 41 ©
1,1,2,2-TETRACHLOROETHANE -1 -] - - - -1 -} - 0] 0| O 0| 0] O 41 4] 0
1,1,2-TRICHLOROETHANE -1 -1 - - -1 -] -1 - 0] 0| O 0] O 0 4| 4] 0
1,1-DICHLOROETHANE -] =] =|NT -] -] =]NT o 0} O 0| 0| O 41 41 O
1,1-DICHLOROETHENE -1 -] - - - - -] - 0 of O 0| of O 4| 4] O
1,1-DICHLOROPROPENE 1 «| ~]NT - =~} -|NT 0] 0} O 0| ot O 4] 4] 0
1,2,3-TRICHLOROPROPANE -1 -] -|NT -1 - =-|NT o} 0| O 0| O 0 4| 4] o0
1,2-DIBROMOMETHANE -1 =] =|NT - -] ~-INT}] O] O O 0| O 0 4| 4] 0
1,2-DICHLOROBENZENE - - - - - - - - 0 ] 0 0] O 0 4 4 0
1,2-DICHLOROETHANE -] -1 - -1 -1 -1 - of O} O 0f O 0 4] 4| O
1,2-DICHLOROPROPANE -1 -1 - -1 -1 - - 0] o1 o 0| O 0 4|1 4| O
1,2-TRANSDICHLOROETHENE -] -] - - -1 -1 -} - 0] 0| O 0] 0 O 4 4| O
1,3-DICHLOROBENZENE - =1 ~|NT -] =-| -|NT o] o 0 0] O 0 4 4( 0
1.3-DICHLOROPROPANE -] -] =|NT -] -] =-|NT 0] 0| O 0f O 0 4 41 0
1,4-DICHLOROBENZENE -] - - - -1 -1 - - o] 0| O 0| O 0 4 4|1 0
2-CHLOROETHYL VINYL ETHER -] =] =-{NT -1 -] =-|NT 0| 0] O 0f 0 O 4| 41 0
BROMOFORM -1 -] -|INT -1 -] -|NT 0] 0] O 0| o] O 4 4| O
CARBON TETRACHLORIDE -t - -] - -1 -1 -1 - 0] 0} O 0| 0] O 4| 4] O
CHLOROBENZENE - -1 - - - -1 - - 0] 0| O 0| 0] .0 4! 41 0
CHLORODIBROMOMETHANE -1 =1 ~|NT -] -] -|NT 0] ol O 0] 0] O 4] 4] O
CHLOROFORM -| -] -|INT -1 =1 -|INT 0| 0 O 0f 0] O 4| 4] O
CIS-1,2-DICHLOROETHENE -1 -] -|INT -1 =] -INT 0] 0| O 0f o]l O 4| 4| 0
CiS-1,3-DICHLOROPROPENE -1 -1 -|NT - -] -INT 0f O| O 0| O 0 47 4| 0
ETHYLBENZENE -1 -1 -1 - -1 -1 -1 - 0| 0f O 0| 0] O 4] 4| 0
METHYLENE CHLORIDE - -1 - - - -] - - 0] o] O 0] 0] O 4 41 0
TRANS-1,3-DICHLOROPROPENE -1 -] -|NT -] -1 -|INT 0| 0| O o 0} O 4! 4| 0
TRICHLOROFLUORCMETHANE - - ={NT -1 - - | NT 0] O 0 0| 0| o 0 of O
TOTALS 0| o O o} 0] o0 .0l o 0| O 108 O

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold (HBT) is based on Final Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL

* (3) Health Based Thieshold is based on Federal Ambient Water Qualily Criteria

NT No Health Based Threshold Available

~-* Signifies that Data are Missing for that Year

(A) Number of Wells

(B) Number ol Samples Taken and Analyzed
(C) Number ot Sample Deteclions

(D) Number of Detections that Exceed the HBT



Table D-22.2: Summary of VOC Detections for Sherburne County (1985-1989), Minnesota Pollution Contrb_l Agency (Continued)

1985 1986 1987 1988
No. No. No. No. No. No.

Sam|No. |Dets Sam|No. |Dets Sam|No. Sam|No.
No. |TaknfSam|Exc INo. |TaknSam|Exc fNo. |TaknSam|Exc §No. |TaknfSam
Well|Aniz [Dets{HBT f Well |Aniz |Dets|HBT § Well |Anlz |Dets| HBT  Well |Aniz | Dets
VOLATILE ORGANIC CHEMICALS (A B)|(C)|(D)R(A)| B)|(C)| (D)X (A) | (B)| (C) (A) | (B) | (C)
NT [1,1,1,2-TETRACHLOROETHANE 1| 1| Of[NTR 1] 1| o[NT] of O O ol ol o
(1) §1.1.1-TRICHLOROETHANE 1 1 0] O 1 1 0| O 0| o] O 0] ol O
(3) §1,1.2,2-TETRACHLOROETHANE 1 1 0| O 1 1 0} O 0] 0] O 0 0| O
(2) §1.1,2-TRICHLOROETHANE 1 1 0| O 1 1 0| O 0| of O 0| of O
NT §1,1-DICHLOROETHANE 1| 1] O{NT] 1] 1] Oo|INT] O O} O 0} o o
(1) §J1.1-DICHLOROETHENE 1 1 0| O 1 1 0| O 0| o] o 0| of O
NT §1,1-DICHLOROPROPENE A | 1 OINTQ 1 1 0| NT o| o] o o) 0| O
-NT §1,2,3-TRICHLOROPROPANE 0 0| O]NT 0| O] O}NT o 01 O o O0f O
NT J 1,2-DIBROMOMETHANE 1 1 0| NT 1 1 0| NT 0| o] O 0| 0o o
(2) §1,2-DICHLOROBENZENE 1 1 0| O 1 1 0| O ol 0] O 0f 0| O
(1) §1.2-DICHLOROETHANE 1] 1 0| O 1 1 o] O 0f 0] O 0| 0| O
(2) §1,2-DICHLOROPROPANE 11 1 0| O 1 1 0| O o] 0y O o o/ O
(2) §1.2-TRANSDICHLOROETHENE 1 1 0] O 1 1 0] O 0] o] O o0} 0] O
NT §1,3-DICHLOROBENZENE 1 1 0| NT 1 1 0 | NT 0| 0] O 0| o] O
NT § 1,3-DICHLOROPROPANE 0f O] O|NT 0} O] O|NT 0| 0] O of 0| O
(1) §1,4-DICHLOROBENZENE 1 1 0 O 1 1 0f O o[ O] O 0l 0| O
NT §2-CHLOROETHYL VINYL ETHER 0 0] O|NT 0] 0] O|NT 0] 0f{ O 0| 0 O
NT | BROMOFORM 1 1 0 [ NT 1 1 O NT o 0] o 0| o O
(1) §CARBON TETRACHLORIDE 1 1 0] O 1 1 0] O 0| 0] O o 0] O
(2) §CHLOROBENZENE 1 1 ol O 1 1 of O o ol o 0y 0 O
NT JCHLORODIBROMOMETHANE 1 1 0 NT 1 1 0| NT 0] 0] O 0| o o
NT §CHLOROFORM 1 1 0| NT 1 1 0| NT 0| o] o 0| O] O
NT JCIS-1,2-DICHLOROETHENE 1 1 0| NT 1 1 0| NT 0| o] O 0] 0] o
NT JCIS-1,3-DICHLOROPROPENE 1 1 0| NT 1 1 0 | NT 0| 0] O 0f 0} O
(2) JETHYLBENZENE 1 1 0y O 1 1 0| O o o O 0| 0] o
(2) METHYLENE CHLORIDE 1 1 0 0 1 1 0 0 0 0 0 0 0 0
NT JTRANS-1,3-DICHLOROPROPENE 1 1 0| NT 1 1 0| NT o] of O of 0| O
NT JTRICHLOROFLUOROMETHANE 1 1. 0| NT 1 1 0| NT 0 0 0 0 0 0
TOTALS 25| 0| O 25| 0 O 0| O 0] 0

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold is based on t'inal Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL
- (3) Health Based Threshold is based on Federal Ambient Water Quality Criteria

NT No Health Based Threshold Available

*-* Signifies that Data are Missing lor that Year

(A) Number of Wells

(B) Number ot Samples Taken and Analyzed
(C) Number of Sample Detections

(D) Number of Detections that Exceed the HBRT
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Table D-23.1: Summary of VOC Detections for Stearns County (1980-1984), Minnesota Pollution Contro'l ’Aéency

1980 1981 1982 1983 1984

No. No. No. No. No. No. No.

SamiNo. |Dets Sam|No. Sam|No. Sam|No. |Dets Sam|No.

No. |Takn{Sam|Exc fNo. |TaknSam|Exc |No. |TaknSam|Exc §No. |TaknSam|Exc INo. |Takn{Sam
Well|Aniz |Dets|HBT §Well |Anlz |Dets|HBT § Well |Aniz | Dets|HBT | Welt | Aniz {Dets|HBT f Well |Anlz |Dets

VOLATILE ORGANIC CHEMICALS (A1 (B)Y|(C)| (D) (A) | (B) | (C) (A) | (B) ]| (C) (A)[(B)|(C)] (D) (A) | (B) | (C)
1.1,1,2-TETRACHLOROETHANE -1 =] =|NT - -] =- 0| Oo| O 0] O} O|NT 2] 21 0
1,1,1-TRICHLOROETHANE - -] - - -1 -1 - 0] o O ol 0] o] O 2] 2|1 0
1,1,2,2-TETRACHLOROETHANE -] =] - - - -1 - 0| Oof O o0/ oy 0] O 2] 21 0
1,1,2-TRICHLOROETHANE - -1 - - -1 -] - 0| o] O 0| 0] 0.0 2| 2] 0
1,1-DICHLOROETHANE -f =] =~ |NT - -] - o} 0 O 0] 0] O|NT 2] 2] -0
1,1-DICHLOROETHENE -t -1 - - -1 -1 - 0| o O o} of 0] O 21 2| 0
1,1-DICHLOROPROPENE -1 =| =|NT -1 -] - o 0| O 0] 0| O]NT 2|1 2] 0
1,2,3-TRICHLOROPROPANE - - - | NT - - - 0 0 0 0 0 0 | NT 2 2 0
1,2-DIBROMOMETHANE -] =] «|NT -] =] = 0] 0 O 0| 0] O]|NT 2] 21 0
1,.2-DICHLOROBENZENE - -] -1 - -1 -1 - o0f 0] O 0({.0| O O 2 2] 0
1,2-DICHLOROETHANE -l -] - - -1 - 0y 0] O 0| 0] o O 2] 21 0
1,2-DICHLOROPROPANE - -1 -1 - -1 -1 - 0f o] O 0| o O O 2 21 0
1,2-TRANSDICHLOROETHENE - -1 -1 - -1 -1 - 0] o O 0f o] 0 O 2] 21 0
1,3-DICHLOROBENZENE -1 -1 - |NT -1 -1 - 0| o] O 0] O] OINT Qg 2 21 0
1,3-DICHLOROPROPANE -1 -{ - |NT -1 -] - 0| 0| O 0] 0] O]NT 21 21 0
1,4-DICHLOROBENZENE -1 -1 - - -1 -1 - o 0 O o ol 0] O 2 2|1 0
2-CHLOROETHYL VINYL ETHER -| -} ~=|NT -{ -] - 0] 07 O 0] 0} ONT 2] 2|1 0
BROMOFORM -] -1 =~ |NT -1 -] - o}l o] O 0| 0] O|NT 21 21 0
CARBON TETRACHLORIDE - -t -1 - -1 -1 - 0 O O 0| 0} 0| O 21 21 0
CHLOROBENZENE -1 -] - - -1 -1 - 0| o O 0l 0] 0] O 2( 2] 0
CHLORODIBROMOMETHANE -1 =1 =-|NT -1 -1 - 0| 0] O 0| 0] OfNT 2] 21 0
CHLOROFORM -1 -1 -|NT -1 -1 - 0| 0} O 0| 0] O]|NT 21 21 0
CIS-1,2-DICHLOROETHENE -] -1 -|NT - -1 - 0] 0| O O] O] O|NT 20 21 0
CIS-1,3-DICHLOROPROPENE -1 -] -|NT - -] - 0| O O 0 0 O|NT 21 2] 0
ETHYLBENZENE - -1 -1 - - -] - 0f 0| O 0| 0 o] O 2 21 0
METHYLENE CHLORIDE -1 -1 - - -1 -1 - 0 ol O 0| 0f 0] O 21 21 0
TRANS-1,3-DICHLOROPROPENE -1 -1 -|INT -1 -1 - o| o] O 0] O] O|NT 21 2( O
TRICHLOROFLUOROMETHANE - - =1INT - -1 - 0l 0| O 0| O OINT§-0) 0] O
TOTALS ol o o 0 o o o o O 541 0

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold (HBT) is based on Final Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL

(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria

NT No Health Based Threshold Available

¥ -* Signifies that Data are Missing for that Year

(A) Number of Wells

(B) Number ot Samples Taken and Analyzed
(C) Number of Sample Detections
(D) Number of Deteclions that Exceed the HBT
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Table D-23.2: Summary of VOC Detections for Stearns County (1985-1989), Minnesota Pollution Control Agéncy (Continued)

1989

1985 1986 1987 1988

No. No. No. No. No. No. No. No.

Sam|No. |Dets Sam|No. [Dets Sam|No. |Dets Sam|{No. Sam(No.

No. [Takn{Sam|Exc No. |TaknSam|Exc §INo. [TaknSam|Exc No. |TakniSam . |[TakniSam
Well [Aniz |Dets|HBT g Well |Aniz [Dets|HBT fWell JAniz [Dets| HBT f Well JAniz [Dets Anlz|Dets

VOLATILE ORGANIC CHEMICALS AIBIEC|O)FA][B|(C)]MD)R(A)]B)](C)] D)L (A](B)](C) (8) | (C)
1,1,1,2-TETRACHLOROETHANE 0| O] OJNT 0] O] O}NT 0] 0] ONT 0] o] O -1 -
1.1,1-TRICHLOROETHANE 0f of o} o o] 0f o} O oy of oj o ol of O -1 -
1,1,2,2-TETRACHLOROETHANE .0 0] O} O o{ of o O o of of O ol of o -1 -
1,1,2-TRICHLOROETHANE of of of o of of of O 0oy ol o| O 0 o] O -1 -
1,1-DICHLOROETHANE 0 O O|NT O O] O|NT 0f O O|NT 0y o} O -1 =
1,1-DICHLOROETHENE 0} of{ o] O ol o] o] O ol of of O ol o] O -1 -
1,1-DICHLOROPROPENE 0] O ONT O] O] OINT 0f O] O|NT 0] o O -1 -
1,2,3-TRICHLOROPROPANE 0 O ONT O 0] ONT 0f O] OINT o] o] O -1 -
1,2-DIBROMOMETHANE 0 0| O|NT 0|l 0| O|NT 0| 0 O{NT of ol O -1 -
1,2-DICHLOROBENZENE o of o O o] o] of O o] o] of O o o] O -] -
1,2-DICHLOROETHANE 0f oy 0| O ol 0 0| O 0of of o O o] of O -
1,2-DICHLOROPROPANE o} o o] O 0o} o} o] © 0f of oj o 0] of © -
1,2-TRANSDICHLOROETHENE of of ot o o of of o of of o} o 0f 01 Of -1 -
1,3-DICHLOROBENZENE 0| O] O[NT Of O] O]NT 0Of 0| O|NT ol of o -1 -
1,3-DICHLOROPROPANE 0| 0| O|NT 0] 0] O|NT 0] O] OfNT o} 0] © - -
1,4-DICHLOROBENZENE 0| of o} O o o of O 0|l o] of o of o] o - -
2-CHLOROETHYL VINYL ETHER 0| 0] O|NT 0] 0] O|NT 0] 0] O|NT 0| 0} o -1 -
BROMOFORM 0] O ONT 0 0| OINT 0] O] O|NT o} of o -1 -
CARBON TETRACHLORIDE of ol o) O o of of o 0f 0 o O o 0y O - -
CHLOROBENZENE 0| of o] O 0f of of o of of of o of of o - -
CHLORODIBROMOMETHANE 0f O] O|NT 0 .0 OfNT 0f O O|NT ol of o - -
CHLOROFORM 0f 0| O|NT 0| 0| OfNT 0 O| O|NT 0] of o -1 -
C1S-1,2-DICHLOROETHENE 0] 0] O}NT 0] 0] O|NT 0| 0| O|NT o] o] o -1 -
C1S-1,3-DICHLOROPROPENE 0f 0] O|NT 0] O] ONT 0} 0] O|NT 0] o o -1 -
ETHYLBENZENE of of of 0 of of o} o of of of o el o o -1 -
METHYLENE CHLORIDE of ol o] o o o| o] O of of o O 0ol o| o -1 -
TRANS-1,3-DICHLOROPROPENE 0] 0| O]NT 0| 0| O|NT 0 O] O]NT 0f 0 © - -
TRICHLOROFLUOROMETHANE 0] O 0 | NT 0 0| O|NT 0| O 0| NT 0] 0] O - -
TOTALS 0f 0] O 0f 0| O .0] 0] O o[ 0 0

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold is based on Final Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL

NT No Health Based Threshold Available

" (3) Health Based Threshold is based on Federal Ambient Water Quality Criteria

“-* Signifies that Data are Missing for that Year

(A) Number of Wells

(B) Number of Samples Taken and Analyzed
(C) Number of Sample Detections

(D) Number of Detections that Exceed the HBT
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Table D-24.1: Summary of VOC Detections for Wabasha County (1980-1984), Minnesota Pollution Control Agency

1981 1982 1983 1984
No. No. No. No. No. No.
. |Dets Sam|No. |Dets Sam|No. Sam{No. Sam|No.
Exc No. {TaknSam]|Exc INo. |TaknSam|Exc fNo. |TaknSam|Exc ENo. |TaknSam
HBT jWell|Anliz |Dets|HBT | Weli |Aniz |Dets|HBT f Well | Aniz |Dets{HBT | Well {Aniz | Dets
VOLATILE ORGANIC CHEMICALS O)gA)IB®EC)|OR A B)I](C (A) | (B) | (C) (A) | (B) | (C)
1,1,1,2-TETRACHLOROETHANE NT - |- |- |[NT of 0| O 1 1 0 0| o] O
1,1,1-TRICHLOROETHANE - - - |- |- 1 1 0 1 1 0 0f 0] O
1,1,2,2-TETRACHLOROETHANE - - - |- - 1 1 0 1 1 0] 0f 0] O
1,1,2-TRICHLOROETHANE - - - |- |- 1 1 0 1 1 0 0|l 0] O
1,1-DICHLOROETHANE NT - |- |- |NT 1 1 0 1 1 0 0] 0] O
1,1-DICHLOROETHENE - - - |- (- 1 1 0 1 1 0 0|l 0] O
1,1-DICHLOROPROPENE NT J- |- |- |INT 0| 0| O 1 1 0 0| 0] O
1,2,3-TRICHLOROPROPANE NT - - - NT 0 0 0 1 1 0 0 0 0
1,2-DIBROMOMETHANE NT J- |- |- |NT 0 0| O 1 1 0 0| 0] O
1,2-DICHLOROBENZENE - - - - - 1 1 0 1] 1 0 0 0 0
1,2-DICHLOROETHANE - - - - |- 1 1 0 1 1 0 o} 0L o
1,2-DICHLOROPROPANE - - - - - 1 1 0 1 1 0 0 0 0
1,2-TRANSDICHLOROETHENE - - - - [I- 1 1 0 1 1 0 of 0] O
1,3-DICHLOROBENZENE NT §- |- |- |NT 1 1 0 1 1 0 0| 0] O
1,3-DICHLOROPROPANE NT - |- [- |INT 0 0] O 1 1 0 0| O O
1,4-DICHLOROBENZENE - - |- |- |- 1 1 0 1 1 0 0] 0| O
2-CHLOROETHYL VINYL ETHER NT §- |- [~ |NT o 0| O 1 1 0 0| o] 0
BROMOFORM NT - |- |- |NT 1 1 0 1 1 0 0| 0 O
CARBON TETRACHLORIDE - - - - - 1 1 0 1 1 0 0l 0| O
CHLOROBENZENE - - |- |- |- 1 1 0 1 1 1] 0] 0| O
CHLORODIBROMOMETHANE NT |- |- |- |INT 1| 1 0 1 1 0 0] 0| O
CHLOROFORM NT §- |- |- |NT 1 1 0 1 1 0 0] 0] O
CI1S-1,2-DICHLOROETHENE NT - |- |- INT 0| 0] O 1 1 0 0| 0| O
CIS-1,3-DICHLOROPROPENE NT - |[- |- INT 0] 0| O 1 1 0 o0l 0| O
ETHYLBENZENE - - - - - 1 1 0 1 1 0 0 0 0
METHYLENE CHLORIDE ~ - - - - 1 1 0 1 1 1 0 0 0
TRANS-1,3-DICHLOROPROPENE NT §- - - NT 0 0 0 1 1 0 0 0 0
TRICHLOROFLUOROMETHANE NT k- |- |- |INT 11 1| o0 o]l 0| 0O 0| 0| O
TOTALS 0 o 0 O 19| 0 271 1 0| O

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold (HBT) is based on Final Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL

(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria

NT No Health Based Threshold Available

“-* Signifies that Data are Missing for that Year

(A) Number of Wells
(B) Number of Samples Taken and Analyzed
(C) Number of Sample Detections
(D) Number of Detections that Exceed the HBT




Table D-24.2: Summary of VOC Detections for Wabasha County (1985-1989), Minnesota Pollution Control Agency (Continued)

VOLATILE ORGANIC CHEMICALS

1985

1986

1987

1988

No.
Sam|No.

. [TaknfSam

Anlz|Dets
(8) | (C)

No.
Sam

Anlz
(8)

No.

. [TaknfSam

Dets
(C)

No.
Sam|No.

. |TakniSam

Anlz|Dets
(B) | (C)

No.
Sam|No.

. |TaknfSam
HBT jWell|Aniz|Dets

(A) | (8) | (C)

NT
)
3)
)
NT
m
NT
'NT
NT
(2)
Mm
()
(2)
NT
NT
)
NT
NT
)
(2
NT
NT
NT
NT
(2
2
NT
NT

1,1,1,2-TETRACHLOROETHANE
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1.1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,1-DICHLOROPROPENE
1,2,3-TRICHLOROPROPANE

1,2-DIBROMOMETHANE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE

1,2-TRANSDICHLOROETHENE
1,3-DICHLOROBENZENE
1,3-DICHLOROPROPANE
1,4-DICHLOROBENZENE
2-CHLOROETHYL VINYL ETHER
BROMOFORM

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROFORM
Ci1S-1,2-DICHLOROETHENE
C1S-1,3-DICHLOROPROPENE
ETHYLBENZENE

METHYLENE CHLORIDE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROFLUOROMETHANE
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COCE 000000000000 ODODOOOOO0OODOOOOODODODOO

o
o

Source: Ambient Ground-Water Monitoring Network, Minnesota Poliution Control Agency

(1) Health Based Threshold is based on Final Federal MCL
~ (2) Health Based Threshold is based on Proposed Federal MCL
(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria

NT No Health Based Threshold Available

~ -+ Signifies that Data are Missing for that Year

(A) Number of Welis

(B) Number of Samples Taken and Analyzed
(C) Number of Sample Detections

(D) Number ot Detections that Exceed the HRT
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Table D-25.1: Summary of VOC Detections for Wadena County (1980-1984), Minnesota Pollution Control Agéncy

1982 1983 1984
No. No. No. No.
. |Dets Sam|No. Sam|No. (D Sam|No.
Exc INo. |TaknSam|Exc fNo. [TaknSam . Takrﬁ Sam
HBT jWell|Aniz |Dets|HBT fWell |Aniz|Dets Aniz|Dets
VOLATILE ORGANIC CHEMICALS D) f ()] ®) | () (A) | (B) | (C) (8) | (©)
NT 1,1,1,2-TETRACHLOROETHANE NT o ol O 4| 4] O 10 O
(1) §1.1.1-TRICHLOROETHANE - 0 0 0 4 4 4] 10 0
(3) §1.1,2,2-TETRACHLOROETHANE - 0 0 0 4 4 0 10 0
(2) §1.1,2-TRICHLOROETHANE - 0 0 0 4 4 0 10 0
NT §1,1-DICHLOROETHANE NT of ol O 41 4} 0 10| O
(1) §1.1-DICHLOROETHENE - 0 0 0 4 4 0 10 0
NT j1,1-DICHLOROPROPENE NT 0| 0} O 4] 4] © 101 0
NT §1.2,3-TRICHLOROPROPANE NT 0 0 0 4 4 0 10 0
NT §1,2-DIBROMOMETHANE NT 0 0 0 4 4 0 10 0
(2) §1.2-DICHLOROBENZENE - 0 o 0 4 4 0 10 0
(1) §}1.2-DICHLOROETHANE - 0 0 0 4 4 0 10 1
(2) §1.2-DICHLOROPROPANE - 0 0 0 4 4 0 10 0
(2) §1,2-TRANSDICHLOROETHENE - 0 0 0 4 4 0l 10 0
NT § 1.3-DICHLOROBENZENE NT 0 0 0 4 4 0 101 O
NT §1,3-DICHLOROPROPANE NT 0| 0| O 4| 41 0 10{ ©
(1) §1.4-DICHLOROBENZENE - 0 0 0 4 4 0 10 0
NT §2-CHLOROETHYL VINYL ETHER NT 0] 07 O 41 4] O 10| O
NT | BROMOFORM NT 0 0 0 4 4 0 10 0
(1) JCARBON TETRACHLORIDE - ol o]l o 4| 4| o 10/ 0
{2) JCHLOROBENZENE - 0 0 0 4 4 0 10 0
NT §CHLORODIBROMOMETHANE NT 0| o O 4| 4| O 10] 0
NT JCHLOROFORM NT 0 0 0 4 4 0 10 1
NT §CIS-1,2-DICHLOROETHENE NT oy 0 O 4 4| O 10 0
NT JCIS-1,3-DICHLOROPROPENE NT 0 0 0 4 4 0 10 0
(2) JETHYLBENZENE - 0 0 0 4 4 0 10 0
(2) §METHYLENE CHLORIDE - 0 0 0 4 4 0 10 1
NT JTRANS-1,3-DICHLOROPROPENE NT 0 0 0 4 4 0 10 0
NT J TRICHLOROFLUOROMETHANE NT 0 0 0 0 0 0 0 0
TOTALS ] 0 Y] 108 0 270 3
Source: Ambient Ground-Water Monitoring Network, Minnesola Pollution Contro! Agency “-* Signifies that Data are Missing for that Year
(1) Heallh Based Threshold (HBT) is based on Final Federal MCL . (A) Number of Wells
(2) Health Based Threshold is based on Proposed Federal MCL (B) Number ot Samples Taken and Analyzed

- (3) Health Based Threshold is based on Federal Ambient Water Quality Criteria (C) Number of Sample Detections
NT No Heaith Based Threshold Available (D) Number ol Detections that Exceed the HBT
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Table D-25.2: Summary of VOC Detections for Wadena County (1985-1989), Minnesota Pollution Control. Agency (Continued)

1985 1986 1987 1988

No. No. No. No. No.

Sam|No. Sam|No. |Dets Sam|No. Sam|No.

No. |TaknSam|Exc §No. |TaknnSam|Exc JNo. [Takn{Sam{Exc §No. |TaknfSam
Well|Anlz |Dets|HBT § Well [Aniz |Dets|HBT g Well |Aniz |Dets|HBT § Well |Anlz |Dets

VOLATILE ORGANIC CHEMICALS (A) | (B) | (C) AIBIC)IORA]M®B] () (A) { (B) | (C)
1,1,1,2-TETRACHLOROETHANE | o} 0] O 2] 2] O |NT o| 0| O 0| Oo| O
1,1,1-TRICHLOROETHANE 0| 0] O 2| 2] 0| O o] o O 0| 0} O
1,1,2,2-TETRACHLOROETHANE 0| 01 O 2] 21 0} O 0| 6] O o] 0y O]
1,1,2-TRICHLOROETHANE 0| 0| O 2] 2] 0| O o o] O 0| o] o}
1,1-DICHLOROETHANE 0] 0] O 21 2| O|NT oj o} O 0| o| O
1,1-DICHLOROETHENE 0] 0 O 2] 2] 0| O o 0] O o 0| O
1,1-DICHLOROPROPENE ‘0 0] O 2| 21 O |NT 0| 0] O o0 0l O
1,2,3-TRICHLOROPROPANE 0] ojJ O 0} 0} OINT o o} O of o0} O
1,2-DIBROMOMETHANE 0] 0| O 2] 2| O|NT o] ol O of o1 O
1,2-DICHLOROBENZENE 0 0 0 2 2 0 0 0 0 0 o]0 0
1,2-DICHLOROETHANE o] of o 2] 21 of ofJ of o} o o} of o
1,2-DICHLOROPROPANE 0l o] O 21 2] 0} O o] o} O 0| 0] O
1,2-TRANSDICHLOROETHENE 0 O] O 2] 2{ 0| O 0| of O 0| 01 O
1,3-DICHLOROBENZENE 0 0 0 2 2 0 [NT 0 0 0 0 0 0
1,3-DICHLOROPROPANE 0] 0] O 0 O O|NT 0] o O 0] 0| O
1,4-DICHLOROBENZENE 0 0 0 2 2 0 0 0 0 0 0 0 0
2-CHLOROETHYL VINYL ETHER 0 0| O 0 O] O|NT ol o O 0 0| O
BROMOFORM 0{ o] O 21 2] O |NT 0] o O o o] o
CARBON TETRACHLORIDE 0f o] O 21 21 0] O ol ol O 0} 0} ©
CHLOROBENZENE 0 0 0 2 2 0 0 0 0 0 0 0 0
CHLORODIBROMOMETHANE ol o} O 2| 2] O|NT 0l 0| O 0] o 0
CHLOROFORM 0 0 0 2 2 0 INT 0 0 0 0 0 0
Ci1S-1,2-DICHLOROETHENE 0 o] O 21 2] O|NT of o] O 0f 0 O
CIS-1,3-DICHLOROPROPENE 0 0 0 2 2 0 INT 0 0 0 0 0 0
ETHYLBENZENE 0] 01 O 21 21 0of O 0] o O of o] ©
METHYLENE CHLORIDE 0 0 0 2 2 0 0 0 0 0 0 0 0
TRANS-1,3-DICHLOROPROPENE 0| 0] O 2] 21 OINT ol of O o] o0} o
TRICHLOROFLUOROMETHANE 0 o] O 2 2 0 [NT 0 0 0 0 0 0
TOTALS 0 0 50 0 0 0 0 0 0
Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency “-* Signifies that Data are Missing for that Year
(1) Health Based Threshold is based on Final Federal MCL . (A) Number of Wells
(2) Health Based Threshold is based on Proposed Federal MCL (B) Number ot Samples Taken and Analyzed
(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria (C) Number of Sample Detections

NT No Health Based Threshold Available (D) Number of Deleclions that Exceed the HBT
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Table D-26.1: Summary of VOC Detections for Washington County (1980-1984), Minnesota Pollution Control Agency

1982 1983 19684
No. No. No. No.
. |Dets Sam|No. Sam{No. Sam|No.

Exc INo. |[TaknSam|Exc §No. [TaknSam|Exc No. [TaknSam
HBT Well |Aniz |Dets|HBT §Well|Anlz |Dets|HBT § Well |Aniz |Dets
(D) § (A ©) (A) | (B) | (C) (A (@) [(©)
NT

No.

Waell

VOLATILE ORGANIC CHEMICALS (A)

NT §1,1,1,2-TETRACHLOROETHANE
(1) §1.1,1-TRICHLOROETHANE -
(3) §1,1,2,2-TETRACHLOROETHANE -
(2) §1.1,2-TRICHLOROETHANE -
NT §1,1-DICHLOROETHANE -
(1) §1,1-DICHLOROETHENE -

NT §1,1-DICHLOROPROPENE -
NT §1,2,3-TRICHLOROPROPANE -

NT J1,2-DIBROMOMETHANE -
(2) §1.2-DICHLOROBENZENE -
(1) |1.2-DICHLOROETHANE -
(2) §1.2-DICHLOROPROPANE -

(2) 11.2-TRANSDICHLOROETHENE -
NT |1.3-DICHLOROBENZENE -
NT J1.3-DICHLOROPROPANE -
(1) §1,4-DICHLOROBENZENE -
NT J2-CHLOROETHYL VINYL ETHER -
NT | BROMOFORM -
(1) JCARBON TETRACHLORIDE -
(2) |CHLOROBENZENE -
NT JCHLORODIBROMOMETHANE -
NT | CHLOROFORM -
NT fCiS-1,2-DICHLOROETHENE -
NT JC1S-1,3-DICHLOROPROPENE -
(2) JETHYLBENZENE -
(2) IMETHYLENE CHLORIDE -

NT
NT
NT
NT

Z

-
COO0000O0COCRLOCOOOOOO0O00OO0O0O0OCOOO00CO
CO0O0OO00O0O0CCOOCOODO0OO0OO0ODO0O0O0O0OCO0O0O0OOO
CO0O0O000O0O0OOOCO0OOOODDOO0COO0O0OO0O
COO0O0O00000O0OO0OO0OO0DOO0OO0O0OO0O0O0O0O0O0OO0O
FNNSNNNNSNSNNNOONOONNSNNNSNSNSNNNSNSNSNSN
TNNNSNNNNSNNANOO N NNSNSNSNSNSNSNSNSNNSNSNSN

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOE
CIO 00000000000 O0OOOOOOOOODOOOOOO
~“|CP O - 00000000 DOOOOCO0OO0O0OO0O0O0O00OO

NT § TRANS-1,3-DICHLOROPROPENE - NT
NT § TRICHLOROFLUOROMETHANE - NT
TOTALS 0 o| O 188
Source: Ambient Ground-Water Moniloring Network, Minnesota Pollution Control Agency ~-* Signilies that Data are Missing for that Year
(1) Health Based Threshold (HBT) is based on Final Federal MCL . (A) Number of Wells
~ (2) Health Based Threshold is based on Proposed Federal MCL (B) Number of Samples Taken and Analyzed

(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria (C) Number of Sample Detections
NT No Health Based Threshold Available (D) Number ot Detections that Exceed the HBT
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Table D-26.2: Summary of VOC Detections for Washington County (1985-1989), Minnesota Pollution Control Agency (Continued)

NT
)]
3)
)
NT
L))
NT
NT
NT
(2
(1)
()
]
NT
NT
(1)
NT
NT
)
2
NT
NT
NT
NT
e
2
NT
NT

1985 1986 1987 1988
No. | . |No. No. No. No. No.
Sam|No. |Dets Sam|No. |Dets Sam|No. Sam|No.
No. |TaknSam|Exc fNo. [TaknSami{Exc No. TaknSam|Exc No. |TaknnSam
Well|Aniz |Dets]HBT § Well |Aniz | Dets|HBT fWell|Aniz |Dets|HBT g Well |Antz |Dets
VOLATILE ORGANIC CHEMICALS (A)|B)|(C)|(D)R(A)[(B)Y](C)| (D)L (A ] (B)] (C) (A) | (B) | (C)
1,1,1,2-TETRACHLOROETHANE ‘41 41 O|NT 0| O} O]NT of 0| O 4| 4] O
1,1,1-TRICHLOROETHANE 4| 4 0| O 0| of 0} O oy o] O 4|1 4| O
1,1,2,2-TETRACHLOROETHANE: - - 4! 4{ 0} O 0| 0| o] O o o] O 41 4] 0
1,1,2-TRICHLOROETHANE 4] 4) 0} O 0| 0f O} O 0f 0] O 4| 4| O
1,1-DICHLOROETHANE 41 4| O|NT 0] 0| O|NT of o O 4| 4] O
1.1-DICHLOROETHENE 4| 4 0 O o O 0} O o| o O 41 4] O
1,1-DICHLOROPROPENE ~ 41 4] ONT 0] 0] O|NT of 0| O 4| 4 0
1,2,3-TRICHLOROPROPANE 0] 0] O]|NT 0| O OINT o of O o0f o] O
1,2-DIBROMOMETHANE 4| 4| O |NT 0| O] O|NT 0j 0] O 4| 41 O
1,2-DICHLOROBENZENE 4| 4| 0| O o Oof 0] O o o] O 4| 4 0
1,2-DICHLOROETHANE 4| 4| o} og O} o O| O 0; 0§ O 4! 4 0
1,2-DICHLOROPROPANE 4 4| 0] O 0| o] 0| O 0] 0] O 4| 4] O
1,2~-TRANSDICHLOROETHENE 4| 4| 0} O of{ ol ol of o] of O 4| 4| 0
1,3-DICHLOROBENZENE 4| 41 OINT 0 O OINT 0| o1 O 41 4} O
1,3-DICHLOROPROPANE 0| 0| OINT 0 O| O|NT 0f 0} © 0| 0j O
1.4-DICHLOROBENZENE 4! 4 0| O 0| Oof O O of o} O 4| 4| O
2-CHLOROETHYL VINYL ETHER 0| O] O|NT 0f 0| O|INT 0| 0] O of 0] O
BROMOFORM 4| 4] O|NT 0| O OINT 0] 0| O 4! 4| 0
CARBON TETRACHLORIDE 4} 4 0] O 0 0] 0] O 0] 0] © 4} 4] 0
CHLOROBENZENE 4| 4 0] O of o o O 0| o] O 4| 4] .0
CHLORODIBROMOMETHANE 4 4| O |NT 0 O] O|NT 0| 0| O 4| 4 0
CHLOROFORM 4 4 0 INT 0 0 0 [NT 0 0 0 4 4 0
CI5-1,2-DICHLOROETHENE 4| 4 0 [NT 0| O] O|NT 0| 0| O 4| 4 0
C1S-1,3-DICHLOROPROPENE 4| 4 0 |NT 0f 0| O|NT 0f 0] O 4| 4 0
ETHYLBENZENE 4| 4] 0| O 0l of Of O O| O O 41 4 0
METHYLENE CHLORIDE 4 4 o 0 0 0 0 0 0 0 0 4 4 0
TRANS-1,3-DICHLOROPROPENE 4| 4 0 INT 0| 0| O|NT o of O 4] 4 0
TRICHLOROFLUOROMETHANE 4 4 0 |NT 0 0 0 INT 0 0 0 4 4 0
TOTALS 100|] 0| O 0] 0f O 0] O 100 O

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold is based on Final Federal MCL

(2) Healih Based Threshold is based on Proposed Federal MCL

(3) Health Based Threshold is based on Federal Ambient Water Quality Criteria

NT No Health Based Threshold Available

*-* Signities that Data are Missing for that Year

(A) Number of Wells

(B) Number of Samples Taken and Analyzed
(C) Number ot Sample Detections

(D) Number of Detections that Fxreed the HRT
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Table D-27.1: Summary of VOC Detections for Winona County (1980-1984), Minnesota Pollution Control Agéncy

1982 1983 1984
No. No. No.
Sam|No. Sam|No. Sam|No.
No. . Exc §No. |TaknSam|Exc gNo. |TaknSam|Exc No. [Takn{Sam
Well HBT §Waell |Anlz |Dets| HBT fWell |Anlz |Dets| HBT fWell |Aniz |Dets
VOLATILE ORGANIC CHEMICALS (A) (A) | (B) | (C) (A) | B) ] (C) A ] ®](©)
NT [1,1,1,2-TETRACHLOROETHANE - of ol o 9[10] o ol of o
(1) [1.1,1-TRICHLOROETHANE - ol o] o 9/10| O ol o| o
(3) §1.1,2,2-TETRACHLOROETHANE - o] O 0 9§ 10 0 o] o O
(2) §1.1,2-TRICHLOROETHANE - o} O 0 9] 10 0 o o] O
NT J1,1-DICHLOROETHANE - 0l o} O 9110 O o 01 O
(1) [1.1-DICHLOROETHENE - of o]l © 9|10 o ol of o
NT J1.1-DICHLOROPROPENE - o] O 0 9] 10 0 0] 0] O
"NT §1,2,3-TRICHLOROPROPANE - 0 0 0 91 10 0 0 0 0
NT §1,2-DIBROMOMETHANE - 0f 0] O 9110] O 0y 0/ O
(2) §1,2-DICHLOROBENZENE - 14 | 14 0 9] 10 0 0 0 0
(1) |1,2-DICHLOROETHANE - ol ol o 9([10]| 2 ol of o
(2) §1,2-DICHLOROPROPANE - 0 o 0 91 10 0 o] O 0
(2) §1.2-TRANSDICHLOROETHENE - o o O 9110 O 0] of O
NT J1,3-DICHLOROBENZENE - 14| 14 0 9| 10 0 0 0 0
NT §1,3-DICHLOROPROPANE - 0] o O 9/ 10| O o] of O
(1) }1,4-DICHLOROBENZENE - 1414 o 9}10] O o] o o
NT §2-CHLOROETHYL VINYL ETHER - 0| 0 O 9110 O 0 0| O
NT | BROMOFORM - 0 0 0 910} © 0 0| O
(1) JCARBON TETRACHLORIDE - 0] 0] O 9] 10] O 0|l of O
(2) JCHLOROBENZENE - 0 0 0 9] 10 0 o] o] O
NT JCHLORODIBROMOMETHANE - 0|l 0| O 91 10| O 0] o O
NT §CHLOROFORM - 0 0 0 9| 10 0 0 0| O
NT jCIS-1,2-DICHLOROETHENE - 0 of O 9110{ O 0o 0} O
NT JCIS-1,3-DICHLOROPROPENE - o] O 0 9| 10 0 o 0f O
(2) FETHYLBENZENE - 14{14] 0 9/10]| o of of o
(2) IMETHYLENE CHLORIDE - 0 0 0 9( 10 0 0 0 0
NT f TRANS-1,3-DICHLOROPROPENE - 0 0 o 91 10 0 0 0 0
NT §TRICHLOROFLUOROMETHANE - 0 0 0 0 0 0 0 0 0
TOTALS .56 ] 270 2 0 0
Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency *-* Signifies that Data are Missing for that Year
(1) Heaith Based Threshold (HBT) is based on Final Federal MCL (A) Number of Wells
(2) Health Based Threshold is based on Proposed Fet_ieral MCL o (B) Number of Samples Taken and Analyzed
(3) HHeahh Based Threshold is based on Federal Ambient Water Quality Criteria (C) Number ol Sample Detections

NT No Health Based Thieshold Available (D) Numbers of Deteclions that Exceed the HBT
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Table D-27.2: Summary of VOC Detections for Winona County (1985-1989), Minnesota Pollution Control Agéncy (Continued)

1985 1986 1987 1988

No. No. No. No. No.

Sam|No. |Dets Sam|No. Sam|No. Sam|No.

No. |{Takn|Sam|Exc fNo. |TaknSam|Exc [No. |TaknSam|Exc ENo. |TaknSam
Waell |Aniz |Dets|HBT § Well|Aniz |Dets|HBT | Well |Aniz |Dets|HBT § Well |Anlz | Dets

VOLATILE ORGANIC CHEMICALS (A B)|(C)| (D)] (A) ] (B) ] (C) (A) | (B) | (C) (A) | (B) | (C)
1,1,1,2-TETRACHLOROETHANE . : 0l of oINT R 1] 1] o of ol o ol ol o
1,1,1-TRICHLOROETHANE 0| 0 0| O 1 1 0 0| 0] O o ol O
1,1,2,2-TETRACHLOROETHANE 0] 0| O} O 1 1 0 o] o] o 0| 0f O
1,1,.2-TRICHLOROETHANE oy 0f 0} O 1 1 0 0f 01 O 6} O O
1,1-DICHLOROETHANE 0] 0| O|NT 1 1 0 0] o] O o] o] O
1,1-DICHLOROETHENE 0| 0] 0] O 1 1 0 of 0] O 0| o O
1,1-DICHLOROPROPENE £01 0] 0|NT 1 1 0 0} 0} O 0} 0y ©
1,2,3-TRICHLOROPROPANE 0 0| O|NT 0|l of O 0| 0l O 0] o O
1,2-DIBROMOMETHANE 0| O] O|NT 1 1 0 0| 0] O 0| O0f O
1,2-DICHLOROBENZENE 0{f 01 0} O 1 1 0 o} 0}l o 0] 0| O
1,2-DICHLOROETHANE 0] o] o] O 1 1 0 of 0] O 0] 0] O
1,2-DICHLOROPROPANE 0| 0] O] O 1 1 0 0] 0] O 0| 0| O
1,2-TRANSDICHLOROETHENE 0| ol o] O 1 1 0 0 0| O 0 0| O
1,3-DICHLOROBENZENE 0] 0] O|NT 1 1 0 0| 0| O 0o 0] O
1,3-DICHLOROPROPANE 0] 0] O|NT 0] 01 O 0f 0| O 0] 0] O
1,4-DICHLOROBENZENE 0{ o 0] O 1 1 0 o o O 0] o O
2-CHLOROETHYL VINYL ETHER 0] 0] O|NT 0 0] O 0| 0] O o] 0| O
BROMOFORM 0] O] O|NT 1 1 0 0| 0] O 0| 0] O
CARBON TETRACHLORIDE 0{ ol o] O 1 1 0 o 0 O ol 0} O
CHLOROBENZENE 0| 0| o] O 1 1 0 of 0] O o] o] O
CHLORODIBROMOMETHANE 0| O] O|NT 1 1 0 0| 0] O 0| 0o O
CHLOROFORM 0| 0 OINT 1 1 0 of ol O 0l 0 O
CI1S-1,2-DICHLOROETHENE 0] O] O|NT 1 1 0 0| 0] O o o} o
CI15-1,3-DICHLOROPROPENE 0] O] O|NT 1 1 0 0] 0| O 0| o] O
ETHYLBENZENE o ol ot O 1 1 0 ol 0 O af 01 O
METHYLENE CHLORIDE of o] o O 1 1 0 ol o]l O 0| 0} O
TRANS-1,3-DICHLOROPROPENE 0| O] O]|NT 1 1 0 o] o] O 0 01 O
TRICHLOROFLUOROMETHANE 0 0] O INT 1 1 0 0 0 0 0 0 0
TOTALS 0] O} O 251 O 0| O 0| O

Source: Ambient Ground-Water Monitoring Network, Minnesota Pollution Control Agency

(1) Health Based Threshold is based on Final Federal MCL
(2) Health Based Threshold is based on Proposed Federal MCL

NT No Health Based Threshold Available

© (3) Heanh Based Threshold is based on Federal Ambient Water Quality Criteria

“-" Signifies that Data are Missing for that Year

(A) Number of Wells

(B) Number of Samples Taken and Analyzed
(C) Number of Sample Detections

(D) Number ot Detections that Exceed ihe HBT
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Table D-28: Summary of VOC Detections for Anoka County, U.S.

Geological Survey

1986 1987 1988 1989
No. No. No. No. No. No. No.
Sam|No. {Dets Sam|No. SamiNo. |Dets Sam|No. {Dets
No. |TakriSam|Exc No. [TaknSam|Exc §No. |TaknSam]|Exc §No. [TaknSam|Exc
Well |Aniz|Dets|HBT jWell|Aniz |Dets|HBT §Well |Anlz |Dets| HBT jWell|Aniz |Dets|HBT
VOLATILE ORGANIC CHEMICAL (A) |(B)|(C)| (D)} (A) ]| (B)](C) (A)|B)|(CY|(D)R (A) | (B)Y] (C)]| (D)
BENZENE ' ol o]l 0| O 4| 41 O 9| 11 41 0 0f o] 0| O
CARBONTETRACHLORIDE 0 0 (1] 0 4 4 0 91 11 0 0 ] ] 0 0
CHLOROBENZENE 0]:0(.0] O 41 4] 0 9| 11 0| O of o}l o} O
CHLOROETHANE 0| 0| O|NT 4| 4 1 9| 11 1| NT O O} O|NT
CIS-1,3-DICHLOROPROPENE 0| O] O|NT 4] 41 O 9| 11 0 | NT 0| O] O|NT
DICHLORODIFLUOROMETHANE 0| O] O|NT 41 4] O 9| 11 O NT 0! 0| O]|NT
ETHYLBENZENE 0f 0f O O 4] 41 O 9| 1 o] O 0f O0f O} O
TOLUENE 0f o] 0] O 4] 4] O 9| 11 1 0 0f 0o O0f O
TRANS-1,3-DICHLOROPROPENE 0] 01 O|NT 4| 4| O 9| 11 0| NT 0 0} O|NT
1,1-DICHLOROETHANE 0| O] O|NT 4| 4] 2 9| 1 4 | NT 0] O ONT
1,1,2-TRICHLOROETHANE o o Q| O 4) 41 0 9] 11 0| O 0| 0| O ©
1,1,2,2-TETRACHLOROETHANE ol o] o] O 4} 4] 0 9 1 0| O 0f 0| 0| O
1,2-DIBROMOMETHANE 0| 0] O|NT 0] o] © 2| 2] O|NT 0] 0| OJNT
1,2-DICHLOROBENZENE ol of o O 4| 4] 0O 9| 1 0| O 0| 0}y 0| O
1,2-DICHLOROETHANE 0| 0] O0f O 4| 4| 2 9] 11 31 0 0| 0} 0 O
1,2-DICHLOROPROPANE 0| o] O] O 41 4] O 9| 11 0] O ol 0| o O
1,3-DICHLOROBENZENE 0| 0] O]NT 4| 41 O 9| 11 0| NT 0f O] O|NT
1,4-DICHLOROBENZENE o o] O] O 4| 4] 0O 91 1 0| O 0| o o O
TOTALS 0| o} O 68| 5 189} 13| 0 0] o| O

Source: National Water Data Storage and Retrieval System (WATSTORE),

U.S. Geological Survey

(1) Health Based Threshold is Based on Final Federal MCL
(2) Health Based Threshold is Based on Proposed Federal MCL
(3) Health Based Threshold is Based on Federal Ambient Water Quality Criteria

NT No Heaith Based Threshold Available

(A) Number of Welis

(B) Number ot Samples Taken and Analyzed
(C) Number of Sample Deteclions
(D) Number of Detections that Exceed the HBT
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Table D-29: Summary of VOC Detections for Cass County, U.S. Geological Survey

1986 1987 1988 1989
No. No. No. No. No. No. No.
Sam|No. |Dets Sam|No. {Dets Sam|No. |Dets Sam|No.
. |TaknSam|Exc |No. [TakniSam|Exc §No. |TaknfSam|Exc No. |TakniSam
Well |Aniz|Dets|HBT JWaell |Aniz |Dets|HBT fWell|Aniz |Dets|HBT | Well|Anlz |Dets
VOLATILE ORGANIC CHEMICAL A 1B[EC)IO)RA)]B)](C) (A)I B)|(C)| (D) (A) | (B) | (C)
BENZENE o o1 0ol of of 2]°2] o ¢| 0 0] O 21 21 0
CARBONTETRACHLORIDE ol ol o] o 21 2| o 0f 0 O] O 2] 2] 0
CHLOROBENZENE 0) 0f O o 2} 2} O of of o O 2| 2] O
CHLOROETHANE 0| O] O]|NT 21 2| 0 0] 0] O|NT 2 2] 0
CiS-1,3-DICHLOROPROPENE 0] 0] O|NT 2] 2} 0O 0f 0| O|NT 21 21 O
DICHLORODIFLUOROMETHANE 0] O] O|NT 21 2| 0 0| 0| OJNT 2 2] 0
ETHYLBENZENE 0| 0f O] of 2] 21 O 0 0| 0] O 21 21 0
TOLUENE 0 of o] o 21 2|1 o o ol 0| o 21 2] 0
TRANS~1,3-DICHLOROPROPENE 0| 0] O{INT 21 2] O|NT 0! 0| O|NT 2] 2] O
1,1-DICHLOROETHANE 0! O] O|NT 2] 2| O|NT 0| 0} O]NT 21 21 0
1,1,2-TRICHLOROETHANE 0 0] 0] O 21 21 0 0] 0 O O 2] 2] O
1,1,2,2-TETRACHLOROETHANE 0| o] o} o 21 2] O ol o O} O 2] 2] 0
1,2-DIBROMOMETHANE 0] 0| O|NT 0| 0| O|N 0! 0! O|NT 21 21 0
1,2-DICHLOROBENZENE 0o o o] O 21 21 0 0| o o] o 21 21 0
1,2-DICHLOROETHANE 0| oy O} O 21 2| O 0] O o] O 2] 21 0
1,2-DICHLOROPROPANE 0| of 01 O 21 21 0 ol of 0] O 21 21 0
1,3-DICHLOROBENZENE 0| 0] OINT 2] 21 O|N 0] 0 O]NT 21 2] 0
1,4-DICHLOROBENZENE o o] 0] O 21 2| O o ol o] o 21 21 0
TOTALS of o O 34| 0 0| Oof{ O 36| 0

Source: National Water Data Storage and Retrieval System (WATSTORE),

U.S. Geological Survey

(1) Health Based Threshold is Based on Final Federal 'MCL
(2) Health Based Threshold is Based on Proposed Federal MCL
(3) Health Based Threshold is Based on Federal Ambient Water Quality Criteria

NT No Heaith Based Threshold Available

(A) Number of Wells
(B) Number of Samples Taken and Analyzed
(C) Number of Sample Detections

(D) Number of Detections that Exceed the HBT

45-Q



Table D-30: Summary of VOC Detections for Hennepin County, U.S. Geological Survey

1986 1987 1988 1989
No. No. No. No. No.
Sam|No. Sam|No. Sam|No. |Dets Sam|No.
No. |TaknSam|Exc fNo. |TaknSam|Exc §No. |TaknSam|Exc No. |TaknSam
Well |Aniz|Dets|HBT jWell|Anlz |Dets|HBT g Well |Aniz |Dets|HBT f Well jAniz |Dets
VOLATILE ORGANIC CHEMICAL (A) 1(B)| (C) (A) | (B) | (C) (A)|B)|](C)I(D)R (A) | (B) ] (C)
(1) | BENZENE 0 0 0 0 0 o 3 4 1 0 0 0 0
(1) JCARBONTETRACHLORIDE 0 0 0 0 0 0 3 4 0 0 0 0 0
(2) JCHLOROBENZENE 0 o ] 0 ] 4] 3 4 o 4] 0 V] ol
NT JCHLOROETHANE 0 0 0 0 0 0 3 4 0 | NT 0 0 0
NT JCIS-1,3-DICHLOROPROPENE 0 0 0 0 01 O 3 4 O |NT 0] 0] O
NT §DICHLORODIFLUOROMETHANE 0] O 0 0 0 0 3 4 0| NT 0 0 0
(2) JETHYLBENZENE 0 0 0 0 0 0 3 4 0 (1] 0 0 0
(2) JTOLUENE 0 0 0 0 0 0 3 4 0] O 0 0| o
NT J TRANS~1,3~-DICHLOROPROPENE 0 0 0 0 0 0 3 4 0 | NT 0 0 0
NT §1,1-DICHLOROETHANE 0 0 0 0 0 0 3 4 0 | NT 0 0 0
(2) §1.1,2-TRICHLOROETHANE 0 0 0 0 0 0 3 4 0 0 0 0 0
(3) §1.1,2,2-TETRACHLOROETHANE o 0 O 0] Oof O 3] 4] 0] O 0| o O
NT §1,2-DIBROMOMETHANE 0 0 0 0 0 0 3 4 O NT 0 0 0
(2) §1.2-DICHLOROBENZENE 0 0 0 0 0 0 3 4 0 0 V] 4] 0
(1) ]1.2-DICHLOROETHANE 0 0 0 0 0 0 3 4 0 0 0 0 0
(2) |1.2-DICHLOROPROPANE ol of o o] o| o 3| 4{ ol of o o o
NT §1,3-DICHLOROBENZENE 0 0 0 0 0 0 3 4 O | NT 0 0 0
(1) §1,4-DICHLOROBENZENE 0 0 0 0 0 (1} 3 4 0 0 0 0 0
TOTALS ' ' 0 0 0 0 72 1 0 0 0
Source: National Water Data Storage and Retrieval System (WATSTORE), (A) Number of Wells
U.S. Geological Survey . (B) Number of Samples Taken and Analyzed
’ (C) Number of Sample Deteclions
(1) Health Based Threshold is Based on Final Federal MCL (D) Number ot Detections that Exceed the HBT

(2) Health Based Threshold is Based on Proposed Federal MCL
(3) Health Based Threshold is Based on Federal Ambient Water Quality Criteria
NT No Health Based Threshold Available
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Table D-31: Summary of VOC Detections for Ramsey County, U.S. Geological Survey

1986 1987 1988 1989
No. No. No. No. No. No. No.
Sam|No. Sam|No. |Dets Sam|No. |Dets Sam|No. |Dets
No. [TaknSam|Exc §No. [TaknfSam|Exc §No. |TaknSam|Exc §No. (TaknfSam Exc
Waell |Aniz|Dets|HBT §Well |Aniz [Dets| HBT §Weli |Anlz |Dets|HBT f Well |Anlz |Dets|HBT
VOLATILE ORGANIC CHEMICAL (A) ] (B)](C) AIBICIORA B EA)]B)](C)] (D
(1) §BENZENE ' o ET 81 810 o o o O 0] oy 0| O o O o 0
(1) JCARBONTETRACHLORIDE 5| 51 O o0 of o] O of 0| o O o} o o| O
(2) JCHLOROBENZENE 5] 51 O o 0f 0y O o| 0] 0 O 0 o] o] o
NT JCHLOROETHANE 5] 5] 0 O O] O|NT 0| O] O]|NT 0] O] O]NT
NT §CIS~1,3-DICHLOROPROPENE 51 61 O 0 0] O|NT 0] 0] Q|NT 01 0| O{INT
NT §DICHLORODIFLUOROMETHANE 51 51 O 0 O] O|NT 0] 0] O]NT 0] O O]NT
(2) JETHYLBENZENE : 5| 5] 0 0f o] of O 0] 0] 0] O 0f 01 0] O
(2) §TOLUENE 5| 51 0 0( 0 O] O 0] 0| O] O of o|] o| o
NT § TRANS~1,3-DICHLOROPROPENE 5! 51 0 0} 0} OINT 0 0| O|NT 0] 0] OINT
NT f1.1-DICHLOROETHANE 5| 5| 2 0 O] O|NT 0f 0] O|NT O O] O|NT
(2) §1.1,2-TRICHLOROETHANE §] 5] O -0 0] 0 O 0| 0] 0] O 0| 0| 0} O
(3) §1.1.2,2-TETRACHLOROETHANE 5| 51 0 o] 0% 01 O 0} 0] 0| O of 0o 0} O
NT §1,2-DIBROMOMETHANE o0} o] O 0| O] O|NT 0] 0] O|NT 0| 0| O|NT
(2) §1.2-DICHLOROBENZENE 5 8] O 0| 0| O O 0f o} o O 0| Oof O O
(1) §1.2-DICHLOROETHANE 51 51 0 0| 0] o] O 0y 0] O] O 0| o] 0] o
(2) §1.2-DICHLOROPROPANE 51 51 0 o ol of O of o} o} o ol ol of o
NT J1,3-DICHLOROBENZENE 51 5{ 0 o of of O 0 0] 0] O o o o O
(1) §1.4-DICHLOROBENZENE 51 8| O 0f O OfNT 0| 0] O|NT 0] O O|NT
TOTALS 85| 2 0| o O 0| Oof O 0l 0| O

Source: National Water Data Storage and Retrieval System (WATSTORE),
U.S. Geological Survey

(1) Health Based Threshold is Based on Final Federal MCL

(2) Health Based Threshold is Based on Proposed Fedesal MCL

(3) Health Based Threshold is Based on Federal Ambient Water Quality Criteria
NT No Health Based Threshold Available

(A) Number of Wells
{B) Number of Samples Taken and Analyzed
(C) Number of Sampla Detections
(D) Number of Detections that Exceed the HBT
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The preceding tables list 1,2-TRANSDICHLOROETHENE as a VOC sampled by the Minnesota
Pollution Control Agency. They should read TRANS-1,2-DICHLOROETHENE.

In addition, MPCA provided the following information on VOC detections to supplement the
data presented in the tables:

Acetone
County Year Number of Number of Samples | Number of Sample
~ Wells Taken and Analyzed Detections
1982 7 7 0
Pope
1986 6 6 1
Benzene
County Year Number of Number of Samples | Number of Sample
Welis Taken and Analyzed Detections
1984 4 4 0
Sherburne 1985 1 1 0
1 1 1
Bromodichioromethane
County Year Number of Number of Samples | Number of Sample
Wells Taken and Analyzed Detections
1983 4 4 0
Wadena 1984 10 10 1
1986 2 2 0
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Toluene
County Year Number of Number of Samples Number of Sample
Wells Taken and Analyzed Detections
. 1983 10 10 2
Goodhue ,
1986 3 3 : 0
1,1,2-Trichloroethene
County Year Number of Number of Samples | Number of Sample
Wells Taken and Analyzed Detections
1983 6 6 0
1985 8 8 3
Dakota 1986 2 2 0
1988 2 2 1
1983 3 3 0
1984 6 6 2
Hennepin 1985 5 5 2
1988 2 2 0
1983 8 8 2
Morrison 1984 1 1 0
1985 1 1 0
1983 4 4 0
1985 6 6 1
Ramsey 1986 1 1 0
1988 3 3 0

The data listed in these tables are based on Recommended Allowable Limits (RALs) used by
MPCA in early 1990. The data are provided for discussion purposes only and should not be used for
in depth trend analyses.



" APPENDIX E - SUMMARY OF NITRATE DETECTIONS FOR
SELECTED COUNTIES IN MINNESOTA



Table E-1.1: Summary of Nitrate Detections (1980-1984), Minnesota Pollution Control Agency

1980 1981 1982 1983 1984

No. No. No. No. No.

No. Dets No. Dets No. Dets No. Dets No. Dets

Sam|No. |Exc Sam|No. |Exc Sami|No. |Exc Sam|No. |Exc Sam|No. |Exc

No. |TaknlSam|Fed. §No. [TaknSam|Fed. No. |[TaknSam|Fed.No. |TaknSam|Fed. No. |TaknSam|Fed.
Woell|Anlz |Dets|MCLJWaell |Aniz |Dets|MCLEWell |Aniz | Dets|MCLj Well |Anlz | Dets|MCLE Well |Aniz [ Dets| MCL

COUNTY AlBICIOC)RA[B |C) | D)RMA[B|EC)[ORMA[B]|(C) (D) ]RMA)]B)I(C)|D)
ANOKA 2] 21 0] O 2] 2| 1 0 1 1 0| O 4] .4 1 0 3| 3 1 0
BROWN 0] of o] o o] o} o O 0| 0| Oof O 3] 3| o] O of of o] O
CARVER 0] 0] o} O 1 1 0| O 0| 0| O0f O 4| 4 1 0 1 1 0f O
CASS 41 4 1 0 o| o o] O 0 o] o] O 0] of o| O 21 2| 2{ o
DAKOTA 5| 5] 3] 0 6| 6] 3| 2 1 1 0| 0 9} 9] 6| O 0| o] o] o
DODGE 0 0 0 0 (1] 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0
FILLMORE 2 2 2 O 13)] 13| 13 1 2 2 2 1 0 0 0 0 3 K 3 0
GOODHUE 0o} 0] o] O o of o O 1 1 0f O 13|13| 51 0 0| 0] 0] O
HENNEPIN 11 1 1 0 6 6 3 0 0 0 0 0 3 3 1 og 11| 11 3 0
HOUSTON 0| 0] 0| O o of 0| O 0| 0] O] O 4] 4] 0] O 21 2| 2] o0
HUBBARD o] 0 0] O 1 1 0| O 0| O0f 0} O 0l 0o 0 O 71 7|1 6| O
MORRISON 2] 2] o] O 0| 0] 0] O 0| o] o] O 8| 8| 8| 2 1 1 0.0
MOWER 1{ 1 1 0 ol 0o 0| O 0] 0| O] O 0] of o] O 5| 8] 2] 0O
NICOLLET 0 0 0 0 0 (1] 0 0 1 1 1 0 0 0 0 0 0 ] 0 0
OLMSTED 1 1 1 0 0| 0] 0] O 0 0] O] O 21 21 2] 0 0 0| 0] O
OTTER TAIL 0y 0] 0} O 0] 0] 0] O 0] 0| O] O 0] 0 0] O 5] 51 51 1
PINE -0 0 0 0 0 0 0 0 2 2 0 1] 0 0 0 0 1 1 0 0
PIPESTONE 0} 0| 0} O 0}y 0 0 © 0f 0f 0] ©O 1 1 1 1 1 1 1 1
POPE 0] ol o} o o] oy 0| O 71 7] 8] 1 0| 0| 0] O 0 of 0| O
RAMSEY 3| 3| 21 o 5| s{ 1| of 1{ +! 1| of 5| s{ 4 o 2| 2| o} o
RENVILLE 0| o] o] O 0| 0| O} O 0 0| O} O 2] 2] o O 0| O0f 0 O
SCOoTT ol ol ol o o] of 0}l O ol oy o0} O 1 1 1 1] 31 3] 21 0
SHERBURNE 7 7 5 1 0 0 0 0 0 0 0 0 0 0 0 0 4 4 4 1
ST.LOUIS 4 4 3 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 1 0
STEARNS 3| 3] 3] 0 0| 0] 0] O 0] 0} o] o 0] o ol o 2] 2] ol o
WABASHA 0 0 0 0 0 0 0 0 2 2 1 0 1 1 1 0 0 0 4] 0
WADENA 8 8 5 1 0 0 0 0 0 0 0 0 4 4 4 2 10] 10 7 2
WASHINGTON 2 2 2 0 6 6 5 0 0 0 0 0 0 0 0 0 6 6 3 0
WINONA 0 (] 0 0 17 ] 32| 17 4 18| 51| 42 6 26 26| 17 2 17 | 17 9 2
TOTALS a5 a5| 29| 2 s7| 72|43 7 36|69|52] sfo1|]91|s52] 7 8s|8s8|s51| 7

Source: Ambient Ground-Water Monitoring Network,

Minnesota Pollution Control Agency

MCL: 10.0 mg/L

(A) Number ol Wells
(B) Number of Samples Taken and Analyzed
(C) Number ot Sample Delections
(D) Number of Deteclions that Exceed the Federal MCL



Table E-1.2: Summary of Nitrate Detections (1985-1989), Minnesota Pollution Control Agency (Continued)

1985 1986 1987 1988 1989

No. No. No. No. No.
No. Dets No. Dets No. Dets No. Dets No. Dets
Sam|{No. |Exc SamiNo. |Exc Sam|No. |Exc Sam|No. |Exc SamiNo. |Exc

No. [TaknSam|Fed. No. |TaknSam|Fed. INo. |TaknSam|Fed. jNo. [TaknSam|Fed. jNo. |TaknSam|Fed.
Well |Aniz |Dets|MCLEWaell |Antz |Dets|MCLj Well |Anlz | Dets| MCLEWell |Anlz |Dets|MCLR Well |Aniz |Dets|MCL
COUNTY AWlB | C)IOJMAIB|EC)ID)EM[B]EC)]O)RM[B)]C)|O)]F(A)]B)](EC)] O
' )

DODGE
FILLMORE

GOODHUE
HENNEPIN

HOUSTON
HUBBARD

MORRISON
MOWER
NICOLLET
OLMSTED
OTTER TAIL
PINE
PIPESTONE

RENVILLE
SCOTT
SHERBURNE
ST.LOUIS
STEARNS
WABASHA

WADENA
WASHINGTON
WINONA

TOTALS 46

CRO OO =-—-0O0P0OO0O0O0=0==00NOWOD =0ON
CAO OO~ —-00O00O00~0~=~00NOWOD-00N
OCRO OO -0O0OUNOCOOO=0=000ONORNON=0O

-aom-aooonm--azo-éocoo'ooncuf'y;o;ﬁo'z'éu.'
~ON~0OO0OONN-®OCOCOOCOOOCONOWNONOO WA
N X - R L )
000 0000000000000 00OCOOO0O0OOO0 O
NOCOOOOOOOOOO0OO00O0O0O000CO0CO0OOO0 0
OCHODOODODVO -~ O NOOWO -0 WOOOCAENW—HOOO =
CAOOOWO-~0MOOWO=-0O0WOOOANW=H OO0 =

2loCc0 0000000000000 OCOOONONOO OO
2404 000000 -~NOOOOOCOOOOOONO <0000
v|looc- 00 C OO OONOCOOOOOCOCOOOOC=L0~000O0
~loMOC 000D 0000000 ~00COONOCOOO0O0O
0=~ 000000000000 OO0O0OO0O0O00O0O0
Njococoocoocooo 0000000 0CcO000O=ONOCOOO WO
Nlccoocoocoo+-o0cococo0ococo0co0o00o=onvo0o 00O WO
wlcocoo oo oo 0OOODOODOOOOCO=ONOO OO0 O
Ol 0D 0000000000000 COOCO 000

E-3
(]
w
o
w
-
w
-
-

11

»
-
-

Source: Ambient Ground-Water Monitoring Network, (A) Number of Wells
Minnesota Pollution Control Agency (B) Number of Samples Taken and Analyzed
’ (C) Number ot Sample Detections
MCL: 10.0 mg/L (D) Number of Detections that Exceed the Federal MCL
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Table E-2.1: Nitrate Detections for Selected Counties in Minnesota (1980-1984), U.S. Geological Survey

1980 1981 1982 1983 1984

No. No. No. No. No.

No. Dets No. Dets No. Dets No. Dets No. Dets

Sam|No. |Exc Sam|No. |Exc Sam|No. |Exc Sam|No. |Exc Sam|No. [Exc

. |Takn{Sam|Fed. [No. [TakniSam|Fed. |No. |TaknSam|Fed. [No. |TaknSam|Fed.fNo. |TaknSam|Fed.
WellAniz |Dets|MCLIWell |Aniz [Dets|MCL Well |Antz [Dets{MCLJ Well |[Anlz |Dets| MCLI Well |Anlz [Dets|MCL

COUNTY ®|C)]OIMW I®IC)OFMN|®]C)]|OFMA]MB|C))]O)]MA))(B)](C)] D)
ANOKA ol oj'og o 0oy Of O 0f 0y 0] O 0] 0| Of Og 25| 58] 40| 6
BROWN -} -} - - -1 -] - -1 -1 -1 - -1 -1 -1 - -] - - -
CARVER - -1 -} -~} -1 -1 - - -1 -1 - - -1t -1 - e - -
CASS o 0] Oof O 1 1 1 0 0| 0| 0] O 0| of o] O 0| o o] O
DAKOTA 6] 6) 31 03 0] O} O} O 0} 0] 0] O 0}y 0| 0] O 0] 0} 01 O
DODGE 2|1 21 21 0 0f 0f 0| O of of O} O 0] of 0| O o0y o| o O
FILLMORE 1 11 0] O 0] o] o0} O 0| 0| O] O of o| o| O 0] o] o1 O
GOODHUE 21 2] o} O 1 1 ol O ol o] o O ol of o O 0] o] o| O
HENNEPIN 161161 3| O 71 7] 4} O 0| o| of og 13| 14| 3] O 6| 8 1 1
HOUSTON -l -1 -1 - -1 -1 - - -1 -1 -1 - -1 -1 -{ - -1 =1 -1 -
HUBBARD 15| 45| 45| 17 § 13| 46| 46 | 16 §| 6§61 5| 2 5] 5| 5| 2 5| 5 5| 3
MORRISON 15| 48] 48| 12 141 45| 45| 10 5 5 5 1 5 5 5 1 2 2 2 0
MOWER 31 3| 1 0 1 1 1 0 0| 0 O] O ol of o] O 0 o 0 O
NICOLLET 0| 0] 0} O 0f 0| 0] O 0| 0] 0] O 0| 0] 0] O 0| O0f 0| O
OLMSTED - -] -} - -1 -1 -] - -1 -1 -1 - -1 -1 -] - -1 -t -] -
OTTER TAIL 14| 44| 44| 10 14| 48| 47 | 10 5 5 4 1 5 5 4 1 5 5 4 0
PINE 1 1 1 0g13}131 13 O 0] 6; 0] O 0} o] 0] O 0] 0 0}J O
PIPESTONE -l -1 -] - -1 -] -1 - -1 -1 -1 - - -1 -1 - - -1 -] -
POPE 2| 2] 2] O 21 2] 2| 0g 14| 14| 13| S 15| 55| 52| 18 5] 5| § 1
RAMSEY 5[ 5| ol O o[ of 0] O ol of o}l O 0| ol ol O of o o o
RENVILLE 0| 0] 0| O 0| 0o O} O 0|l o] 0] O o] 0o 0f O ol of o] o
SCOTT 1 1 1 0 0 0] 0] O 0oy 0 O} O 0| 0) 0] © 0] 0] 0] O
SHERBURNE 10|20} 20| O 0| o 0 O 0f o] o] O 0 0| O] O 33| 52| 34| 13
ST.LOUIS 1 1 1 0] 5| 51 4 1 4117 9| © 8| 8| 3| O 71 71 3 1
STEARNS 0} of o O 0f 0| O Ofg 141 14| 12} 4919} 54| 47} 243 241 30| 221 9
WABASHA 21 21 21 0 0l 0oy 0] O 0 0] 0! O o of 01 O o of of o
WADENA 321226 [226 | 65 )] 32| 83| 81| 16 5] 5| 4 1 S| 5| 4 1 6| 6| 4| 2
WASHINGTON 1 1 0 0 0 0|-0 0 0 0 0 0 0 0 0 0 0 0 0 0
WINONA 5] 5] o O 0| 0| o] O 0| O] o] O 0] o 0] o 0| 0] 0] ©
TOTALS 133 {430 {399 {104 §103 {252 1244 | 53 f 521 65] 52| 14 § 75 1151 |123| 47 §118 |178 {120 ] 36

Source: National Water Data Storage and Retrieval System (WATSTORE),

U.S. Geological Survey

. MCL: 10.0 mg/L

(A) Number of Wells

(B) Number of Samples Taken and Analyzed
(C) Numbaer of Sample Detections
(D) Number of Detections that Exceed the Federal MCL

¥ -" Missing Data
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Table E-2.2: Nitrate Detections for Selected Counties in Minnesota (1985-1989), U.S. Geological Survey (Coﬁtinued)

1986 1987
NO.

1985

No. No. Dets No.
Sam|No. Sam]No. |Exc Sam|No.

No. |TakSam|Fed.INo. |TakrSam|Fed.INo. [TakndSam|Fed. INo. Taer Sam|Fed.No. |TaknSam|Fed.
Woell |Aniz |Dets|MCLJWell |Aniz |Dets|MCLEWell | Aniz |Dets| MCLE Well |Anlz [Dets|MCLEWaell | Anlz |Dets|MCL
COUNTY (A) | (B) | (C) (A B)|C)[(D)F(A)[(B)](C)
ANOKA 14| 24 ] 20 15| 15| 14

-
-}
N
-
-
N
-

FILLMORE
GOODHUE
HENNEPIN
HOUSTON
HUBBARD
MORRISON
MOWER
NICOLLET
OLMSTED
OTTER TAIL
PINE
PIPESTONE
POPE
RAMSEY
RENVILLE
SCOTT
SHERBURNE 3
ST.LOUIS
STEARNS
WABASHA
WADENA
WASHINGTON
WINONA
TOTALS 99 [142 [107 79

Source: National Water Data Storage and Retrieval System (WATSTORE), (A) Number of Wells
U.S. Geological Survey (8) Number of-Sample Detactions
(C) Number ot Detections that Exceed the Federal MCL
"MCL: 10.0 mg/L (D) Number ot Samples Taken and Analyzed
" -* Missing Data
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APPENDIX F - SUMMARY OF AGENCIES THAT TRACK INDICATOR DATA
IN MINNESOTA
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The following table outlines the State agencies that track indicator data and describes the
relevant data bases and types of data collected. In several cases, more than one agency or
organization tracks relevant information. Indicator data management for each data base is discussed
in greater detail in Section il of this study.

Indicator

MCLs

Hazardous

VOCs

Responsible Agency

Minnesota Department of Heaith,
Division of Environmental Health

City of Rochester, Department of
Public Utilities

U.S. EPA, Office of Drinking Water
Minnesota Pollution Control
Waste Sites Agency

Minnesota Pollution Control
Agency

Minnesota Department of Health

Data Base / Type of Information

MDH compiles water quality data for community pubiic
systems on a cumulative basis each year. MCL violations are
tracked manually and reported to FRDS each quarter via
EPA’'s FRDS-DE Il data entry program. Data are currently
maintained in Wordpertect files and are being entered into a
data base management system. Only lab ID and sample
numbers, but not levels, for bacteria analyses are currently
managed on-line.

The files do not contain MCL violations.

The city of Rochester monitors water quality for unfinished
water from the 22 municipal wells that serve its public water
system. The data are maintained in a RBASE data base
management system.

EPA maintains the Federal Reporting Data System (FRDS-II),
which serves as the national data base for tracking MCL
compliance data provided by States.

MPCA tracks progress on investigations of 166 hazardous
waste sites through its Permanent List of Priorities (PLP).
Forty of these sites are on EPA's National Priority List.

MPCA is also responsible for issuing permits and inspecting
43 active RCRA treatment, storage, and disposal (TSD)
facilities. Eight of these 43 sites are land disposal facilities,
and the remainder are mostly storage facilities. Most of these
facilities do not monitor ground water at their sites; however,
all of the land disposal facilities are required by permit to
monitor ground water at the site, and each has undergone a
RCRA Facility Assessment (RFA). Two of the storage facilities
are required to monitor ground water, one of which has
undergone a RFA, and one of which has completed a RCRA
Facility Investigation (RFl). Fifteen of the 43 active sites are in
some phase of corrective action.

MDH sampled all of the 2,050 community public water supply
(PWS) wells in Minnesota for VOCs between October 1982
and June 1985. MDH aiso conducted a State-wide Survey of
300 noncommunity PWS wells for VOCs between 1985 and
1987. In addition, MDH is assessing water quality in 1,111
public and private wells located within one mile of 132 mixed
municipal solid waste disposal sites in the seven-county
metropolitan area. Results from sampling of the 2,050
community PWS wells are maintained in paper files. Results
of the State-wide survey of the 300 noncommunity PWS wells
are also maintained in paper files; MDH will automate these
data in the near future. Results of the water quality analyses
from wells near solid waste disposal sites in the metropolitan
area have been entered into a data base using DBASE3+ in a
format compatible with the State’s Land Management
Information System.



Nitrates

Minnesota Pollution Control
Agency

Minnesota Pollution Control
Agency :

City of Rochester, Department of
Public Utilities

Oimsted County Health

Department

Brown-Nicollet Community
Health Service

Minnesota Pollution Control
Agency

Minnesota Pollution Control
Agency

-F3

Since 1978, the Minnesota Pollution Control Agency has
collected approximately 1,100 ground-water samples at 450
monitoring points (wells and springs) throughout all of
Minnescta’s 87 counties in its Ambient Ground Water
Monitoring Program. These samples have been analyzed for
a suite of inorganic, bacteriological, and physical parameters.
As of the end of 1989, 375 of these samples had been
analyzed for VOCs; MPCA detected VOCs in approximatety
eleven percent of these samples. Most of these 375 samples
were collected in geologically sensitive areas. MPCA
maintains these data in STORET.

The Tanks and Spills Section of the MPCA's Hazardous
Waste Division maintains data on ground-water quality near
2,500 petroleumn and chemical storage tanks. Approximately
ten years of data have been collected, the majority of which
have been coliected since 1988, Most sampies have been
analyzed for benzene, toluene, xylene, and ethylbenzene.
These data are maintained in paper files.

The city of Rochester monitors water quality for unfinished
water from the 22 municipal wells that serve its public water
system. The data are maintained in a RBASE data base
management system. Since 1988, the Department has
consistently analyzed unfinished water for VOCs; some VOC
data exist from the late 1970's and early 1980's.

OCHD serves as a regional laboratory for the Southeastern
Minnesota Cooperative Water Well Testing Program. Ten
thousand samples have been analyzed for nitrate and coliform
bacteria since 1983 for seven counties in southeastern
Minnesota. The data are maintained on a IBM computer
using a dBase IV data management system, which may be
down loaded by PC. At present, about fifty percent of the
data collected in Olmsted County have been entered into the
Oimsted County Well Index, an inventory of well information
and results of analyses. Five additional counties have some
nitrate data in their CWis; these counties are listed in Section
I.D.3.i.

Since 1988, Brown-Nicoliet has sampled more than 3,000
private wells in these two counties and adjacent townships in
south-central Minnesota. Samples are analyzed for nitrate,
fecal coliform, sulfate, and chloride. Multiple samples have
been taken for many wells. Nitrate data are maintained on the
PC-based METAVIEW data base management system. These
data will be moved to microcomputer by June 1990.

The Minnesota Pollution Control Agency has collected
appraximately 1,100 ground-water samples at 450 monitoring
points {wells and springs) throughout all of Minnesota's 87
counties in its Ambient Ground Water Monitoring Program.
All of these samples have been analyzed for nitrates, and
results have been entered into STORET.

Nitrate data have been coltected in four MPCA studies:

one in Big Stone County, a second from the Garvin Brook
Rural Clean Water Project in Winona County, and two others
in. Berton and Steams Counties. All of these data are
maintained in STORET and can be accessed through a VAX
minicomputer at the MPCA. Data from the Garvin Brook
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project include samples from 15 wells and 3 springs collected
in 1987 in the Garvin Brook Watershed and 12 wells in the
adjacent Ground Water Recharge Area during 1988 and 1989.
The Winona County Extension performed annual nitrate
analyses of 80 domestic wells in the watérshed from 1983 to
1989 and sampled 82 wells in the Ground Water Recharge
Area for nitrate from 1985 t0 1989. These data ars included in
the Garvin Brook report, but the format in which they are
maintained is not known at this time.

The MPCA and the MDA are currently combining nitrate data
from several data bases to create SAS-readabile files that will
be used to generate State maps displaying mean nitrate
concsntrations, land use, and hydrogeologic sensitivity to
nitrate loading in ground water at the section level of the
Public Land Survey system. MPCA estimates that the SAS
files will be complete by September or October 1990.

Between 1985 and 1987, MDA and MDH conducted
cooperative surveys of water wells for selected pesticides; the
authors also determined nitrate levels in a portion of the wells
and evaiuated whether those levels positively correlated with
the presence of the pesticides. These data are maintained in
DBASE3+.

MASS conducted annual surveys of pesticide usage,
across the State between 1969 and 1984. Responses
were received from approximately 25 percent of the 8,000 -
10,000 surveys mailed annually. The sampling was not
stratified by County. Summaries of these data have been
compiled in annual reports, but the raw data are not
automated.

MDA has conducted annual surveys of sales of restricted use
pesticides (RUPs) to private applicators since 1985. MDA
RUP sales data collected through 1988 are maintained on the
PC-based PARADOX data base management system; data
collected in 1989 should be entered in the system by spring,
1990.

Between 1985 and 1987, MDA and MDH conducted
cooperative surveys of water wells for selected pesticides;
these surveys were conducted to provide baseline data on the
occurrence and extent of agricutural pesticide contamination
in the State's ground water and drinking water. MDA sampled
100 observation, irrigation, and private drinking water wells
and five drain tiles on a repeat basis, most often four samples
per monitoring point. MDH collected one sample from each
of 400 public drinking water supply wells and resampled any
wells in which pesticides were detected in the first sample.
These data are maintained in DBASE3+.

Rochester-Oimsted surveyed farm cooperatives in Olmsted
County and in towns within adjacent counties that sit near
Olmsted's border for volumes of pesticides sold. Data are
compiled in a Lotus 1-2-3 spreadsheet.



APPENDIX G - SUPPLEMENTARY PUBLICATIONS FOR MINNESOTA



G-2

Several publications (primarily reports from State agencies) that contain relevant data on all of the
indicators are available. Some of these publications may contain data that were presented from the
data bases described in the body of this report. Thus, there may be some duplication of data. A
number of supplementary publications are listed below:

° “In Search of Nitrates,* Brown-Nicollet Community Health Services, February 27, 1989.

This report provides a description and reporting forms from an ongoing township water testing
program, .

. *1990 Herbicide, insecticide, and Fungucnde Use Survey* (draft) Minnesota Department of
Agricutture, Agronomy Services Division.

This report proposes the format, orgamzatlon and execution of a 1990 survey on pesticide use in
Minnesota. :

o *Volatile Organic Survey of Community Water Supplies: Report to the Legislative Commission
on Minnesota Resources,” Minnesota Department of Health, Section of Water Supply and
Engineering, July, 1985.

This study sought to expand State knowledge of contamination of community public water supply
(PWS) wells and systems. Samples were coliected from 887 PWS systems and 1,801 PWS wells and
analyzed for volatile organic compounds.

. *Noncommunity Public Water Supply Survey for Volatile Organic Chemicals: Report to the
Legislative Commission on Minnesota Resources,” Minnesota Department of Health, Section of
Water Supply and Engineering, December, 1988.

This study sought to expand State knowledge of contamination of noncommunity public water supply
(PWS) wells. Three hundred noncommunity PWS wells at risk of contamination were sampled for
volatile organic compounds between July 1985 and July 1987.

[ ] "Proposals for Alternative Funding for Water Supply Monitoring and Surveillance in Minnesota:
Report to the 1989 Minnesota Legislature,* Minnesota Depantment of Health, Section of Water
Supply and Engineering, Division of Environmental Health, December, 1988.

This report to the Minnesota Legislature develops and analyzes altemative funding proposals for water
supply monitoring activities. Other States’ funding activities are also analyzed.

° *Pesticides and Groundwater: A Survey of Selected Private Wells in Minnesota,* Minnesota
Department of Health, Prepared for U.S. EPA, Office of Ground Water, Region 5, August, 1989.

This study sampled selected wells, predominantly farm wells, for pesticides. The MDH sampled 25
private/public wells on a repetitive basis and 200 private wells on a one-time basis between April 1986
and May 1987.

] *Public Water Supply Data 1989. Volume 1 - Municipal Systems (A-L); Volume 2 - Municipal
Systems (M-Z); and Volume 3 - Non-municipal Community Systems,* Minnesota Department of
Health, Division of Environmental Heatth.

This report contains the annual compilation of water-quality data for all Minnesota community public
water supply systems.

L ‘Water Supply Monitoring Near Metropolitan Solid Waste Disposal Facilities: Status Report to
the Legislative Commission on Waste Management," Minnesota Department of Health, Section
of Water Supply and Well Management, November 15, 1989.
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‘® *Groundwater Use* (in the Olmsted County Water Planning Area), Minnesota Department of
- Health, Southeast District and Rochester Public Utilities, Water Division, November, 1989.

e ‘Pesticides and Groundwater: Surveys of Selected Minnesota Wells,® Minnesota Department
of Health and Department of Agriculture, Prepared for the Legislative Commission on
Minnesota Resources, December, 1988.

This study provided baseline information on the occurrence and extent of agricultural pesticide
contamination in the State’s ground water and drinking water. Between July 1985 and June 1987,
MDA collected and analyzed samples from 100 observation, irrigation, and private drinking water wells
and five drain tiles on a repetitive basis; and MDH collected a single sample at each of 400 public
drinking water wells.

) Minnesota Geological Survey, 1988. Geologic Atlas, Olmsted County, Minnesota. County
Atlas Series, Atlas C-3, 9 plates. N. H. Balaban, ed. St. Paul: University of Minnesota.

° Minnesota Geological Survey, 1979. Hydrogeologic Map of Minnesota. State Map Series S-5
and S-6. Matt Waiton, Director. University of Minnesota.

) *Agricultural and Lake Influences on Water Quality in Outwash Aquifers in the School Section
Lake Area of Stearns County, Minnesata® (in press), Minnesota Pollution Control Agency,
Water Quality Division, 1990.

° *Factors Relating to Nitrate Contaminated Wells in an Agricultural/Residential Area of Benton

County, Minnesota® (in press), Minnesota Pollution Control Agency, Water Qualny Division,
1990.
® *Factors Influencing Ground Water Quality Near Beardsley, Minnesota: A report on ground

water quality monitoring and assessment conducted from 1987-1989,* Minnesota Pollution
Control Agency, Water Quality Division, November, 1989.

This study identified the factors affecting ground-water quality in a ten-square-mile region primarily
south and west of Beardsley, Minnesota. 19 wells were sampled six times each between May 1987
and September 1988. These ground-water samples were then analyzed for a variety of parameters,
including nitrate, phosphorus, ammonia, major cations and anions, certain trace metals, 16 different
pesticides, tritium, and carbon isotopes.

® *Introductory Guide to IGWIS (Integrated Ground Water Information System),” Minnesota
Pollution Control Agency, October 1, 1989.

This document provides a basic, general description of IGWIS for those unacquainted with the system.
® *Permanent List of Priorities,” Minnesota Poliution Control Agency, December, 1989,

This document lists the most serious localized or point sources of pollution. To date, a total 165 sites
have been identified as State Superfund sites.

® *Water Quality Monitoring and Assessment in the Garvin Brook Rural Clean Water Project
Area: Stream and Ground Water Monitoring and Best Management Practice implementation
Assessment (1981-1989)," Minnesota Pollution Control Agency, Division of Water Quality.
Prepared for the Legislative Commission on Minnesota Resources, November 1989.

This study assessed the Garvin Brook Rural Clean Water Project, both in terms of water quality trends
and Best Management Practice implementation. Numerous sampling programs were conducted from

1981 to 1989 on Garvin Brook and the underlying ground water. Nitrate and pesticide data, as well as
many other parameters, were periodically collected and statistically analyzed.
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° *Southeastemn Minnesota's Cooperative Water Testing Program,* Olmsted County (Minnesota)
Health Department, 4 pages, no date.

) ‘Summary of well water analysis for nitrate - Rochester izaak Walton League Testing, July 29,
1985 to July, 19, 1986° (Dodge, Fillmore, Goodhue, Mower, Olmsted, Wabasha, and Winona
counties), Olmsted County (Minnesota) Health Department, 1986,

® *Fountain Drainfield Monitor Wells Data, 1987-88" (Nitrate-nitrogen data for six wells; two
pages.), Oimsted County (Minnesota) Health Department, October 27, 1988. -

L *A Study of the Wells, Onsite Wastewater Treatment Systems, and Groundwater Quality in the
Tongen and Cavilima Subdivisions,* Olmsted County (Minnesota) Health Department,
Rochester, April 27, 1989,

® *Regional summary by well type of water quality of Olmsted County municipal and private
wells, 1988" (Includes nitrate, total solids, chloride, sulfate, and bacteria.), Olmsted County
(Minnesota) Health Department,.17 pages, February 14, 1989,

° *Regional summary by well type of water quality of Olmsted County municipal and private
wells, 1989 (Includes nitrate, total solids, chioride, sulfate, and bacteria.), Olmsted County
(Minnesota) Health Department, 7 pages, through July, 1989, July 20, 1989.

. *An Inventory Of Potential impacts To Groundwater Supplies in South Rochester,” Olmsted
County (Minnesota) Health Department, 1988.

° *Olmsted County Groundwater Monitoring and Related Studies,” Oimsted County (Minnesota)
Health Department, November 22, 1988,

The report contains a brief summary of water quality testing programs and studies conducted in
Oimsted County. Regulated and voluntary programs are described and a summary of test results is
included.

® *Project Work Plan,* Olmsted County (Minnesota) Clean Water Partnership, November 1, 1989.

This cooperative effort in ground water quality monitoring is the single largest effort of its kind in the
County.

e *Monitoring Plan for the Olmsted County Ground Water and Wellhead Protection Project,"
Oimsted County (Minnesota) Clean Water Partnership, October, 1989.

° *Olmsted County Uses of Computerized Geographic Information,” Rochester-Olmsted County
Planning Deparntment, February 13, 1989.

° “Water Well Management in Minnesota* (report to the Division of Environmental Health,
Minnesota Department of Health), Technical Advisory Group on Water Well Management,
Richard Peter, Chair and Director, Division of Environmental Health, Olmsted County Health
Department, September, 1988.

® *Pesticides Used on Minnesota Farms," U.S. and Minnesota Departments of Agriculture, (6
reports, 1979-1984), Minnesota Agricultural Statistics Service.

] *1984 Pesticide Usage Survey* (including data acquisition forms), U.S. and Minnesota
Depantments of Agriculture, Minnesota Agricultural Statistics Service.



