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AN OVERVIEW OF GROUND-WATER
QUALITY DATA IN WISCONSIN

PHIL A. KAMMERER, JR.

Abstract

This report contains a summary of ground-
water-quality data for Wisconsin and an evaluation
of the adequacy of these data for assessing the impact
of land disposal of wastes on ground-water quality.
Chemical analyses used in data summaries were
limited to those stored in the USGS computer system
(WATSTORE). Information on documented in-
stances of ground-water contamination and sources
of potential contamination from land disposal of
wastes was provided by the Wisconsin Department of
Natural Resources. Available data provide an over-
view of ground water quality but may be insufficient
for assessment of ground-water contamination from

land disposal of wastes. Many sources of potential
ground-water contamination (landfills, surface
waste-storage impoundments, and buried tanks) are
known. Some of these are probably causing local
ground-water contamination that is not apparent
from available regional data. Information needs for
assessment of ground-water contamination from
land disposal of wastes include improved under-
standing of ground-water hydrology and the chemi-
cal behavior of specific contaminants in the environ-
ment.



1.0 INTRODUCTION

The Adequacy of Available Ground-Water-Quality Data for Assessment
of the Impact of Land Disposal of Wastes is Evaluated

Land disposal is an increasingly attractive option for disposal of wastes, but
land disposal may cause ground-water contamination. There is, however, no clear
understanding of the adequacy of available data to assess potential ground-water

contamination. This report is intended to summarize information that might be
useful in evaluating the impact of land disposal of wastes on
ground-water quality.

The U.S. Geological Survey (USGS) proposes to
implement a multidisciplinary program to provide
the nation with earth science information critical to
improving waste disposal practices. The first phase
of the program calls for preparation of evaluations,
by state, of available ground-water quality and relat-
ed hydrogeologic information.

The data summarized in this report are not
comprehensive; time and manpower constraints li-
mited the data that could be included, but sources
and types of pertinent data that were not included are
identified. Summaries of water-quality data were
limited to data stored in machine-readable form that
met quality-control criteria for chemical integrity of
the analyses. Most water-quality data meeting these
criteria are stored in the USGS data storage and
retrieval system (WATSTORE). These data include
USGS analyses and analyses compiled from other

sources during the course of investigations of
ground-water resources of river basins, counties and
other special study areas in Wisconsin. Sections of
this report on potential and actual ground-water
contamination and hydrogen sulfide in ground water
were prepared from material compiled by T. A.
Calabresa of the Wisconsin Department of Natural
Resources (DNR) as part of a special study.

There is no clear understanding as to what data
are necessary to evaluate potential ground-water
contamination from land disposal of wastes or as to
what criteria are pertinent for evaluating the data
that are available. For this reason, the summaries
and evaluations presented here are as objective and
well defined as possible so that individual users can
adapt them to meet their needs and, if necessary,
re-evaluate the data in terms of their own criteria.



2.0 APPROACH TO EVALUATING GROUND-WATER-

QUALITY INFORMATION
2.1 Sources of Ground-Water Data

Ground-Water Data Files are Maintained by Several
State and Federal Agencies

Ground-water data range in accessibility, areal coverage, and quality.
Obtaining, evaluating, and using supporting ground-water data are
important parts of a thorough ground-water-quality investigation.

Many state and federal agencies have responsibilities
in ground-water quality management and protection and
for collection of basic ground-water data. These data
include water-quality information as well as the supporting
hydrologic and geologic data needed to interpret and
evaluate ground-water quality. The table on the facing
page summarizes sources and types of available ground-
water data for Wisconsin.

The Water Resources Division of the USGS investi-
gates the occurrence, use, quality, quantity, and movement
of ground water. Activities include collection of basic
ground-water data (chemical analyses of water, water-level
fluctuations, hydrologic characteristics of aquifers and
geophysical logs), and interpretive water resources investi-
gations. Many of the investigations are made in coopera-
tion with local, state, and other federal agencies. Much
USGS ground-water data are stored in computerized data
bases. Chemical analyses of ground water from more than
3,000 wells in Wisconsin are stored in the WATSTORE
system, and well data (including well construction, hy-
drologic, and geologic information) for more than 14,000
wells are stored in the Ground Water Site Inventory
(GWSI) system.

The Wisconsin Geological and Natural History Survey
(WGS) is the principal source of geologic information for
Wisconsin. WGS prepares geologic maps and systematical-
ly compiles subsurface geologic data by examining drill
cuttings, most of which are submitted by water well drill-
ers, and by preparing geologic logs based on the cuttings.
The WGS, through its Water Resources Program, cooper-
ates with the USGS in collection, analysis, and cataloging
of ground-water data.

The Wisconsin Department of Natural Resources
(DNR) has broad responsibilities in ground-water manage-
ment and protection, including conduct of federally man-
dated programs required by the U.S. Environmental Pro-
tection Agency (EPA). Most DNR ground-water data
collection is carried out by Bureaus in the Division of
Environmental Standards, primarily by the Bureaus of

Water Supply, Solid Waste Management, and Water Re-
sources Management. Data collected include chemical
analyses of water samples from public and private water
supplies and monitoring wells at solid waste disposal sites,
well construction information, and data obtained in the
course of investigations of ground-water contamination
and quality problems. Bureaus in the Division of Resource
Management may also collect ground-water-quality data as
part of resource appraisal or research projects.

Water-quality data collected during the National
Uranium Resource Evaluation (NURE) program conduct-
ed for the U.S. Department of Energy are available for
approximately the northern two-thirds of Wisconsin.
These data have been summarized in published reports
(Arendt and others, 1978a, 1978b, 1978c, 1978d, 1979,
1980, 1981) that are available at WGS and USGS offices in
Madison.

Accessibility and documentation present problems
when assembling or inventorying data from multiple
sources. Much of Wisconsin’s ground-water data are
stored in conventional paper files. Documentation as to
the type and amount of data available, data reliability, and
data collection, analysis and quality control procedures
generally are not available. The lack of documentation and
the large commitment of time required to assemble, ana-
lyze, and evaluate data from conventional files reduces the
usefulness of valuable historical data by effectively reduc-
ing its accessibility.

Considerable ground-water data are published. Bibli-
ographies of publications relating to Wisconsin’s ground
water for 1851-1977 were compiled by Zaporozec (1974,
1978a, 1978b). A selected bibliography of reports summa-
rizing or describing areal ground-water quality in Wiscon-
sin is given in Kammerer (1981). Primary data gathering
agencies (USGS, WGS, and DNR) have bibliographies of
their publications available; most of their recent publica-
tions are available for sale or distribution.



TYPES AND SOURCES OF GROUND-WATER DATA FOR WISCONSIN

TYPE OF DATA SOURCES OF DATA

CHEMICAL ANALYSES OF GROUND WATER U.S. GEOLOGICAL SURVEY

DEPARTMENT OF NATURAL RESOURCES, DIVISIONS OF
ENVIRONMENTAL STANDARDS AND RESOURCE MANAGEMENT

GROUND-WATER CONTAMINATION AND QUALITY PROBLEMS DEPARTMENT OF NATURAL RESOURCES, DIVISION OF
ENVIRONMENTAL STANDARDS

HYDROLOGIC DATA:

1. WATER LEVELS, HYDRAULIC PROPERTIES OF AQUIFERS, 1. U.S. GEOLOGICAL SURVEY; WISCONSIN GEOLOGICAL
QUANTITY AND AVAILABILITY OF GROUND WATER AND NATURAL HISTORY SURVEY
2. WATER USE AND PUMPAGE 2. DEPARTMENT OF NATURAL RESOURCES, DIVISION OF
ENVIRONMENTAL STANDARDS; U. S. GEOLOGICAL SURVEY
3. GROUND WATER/SURFACE WATER RELATIONSHIPS 3. U.S. GEOLOGICAL SURVEY

GEOLOGIC DATA:
1. GEOLOGIC MAPS, GEOLOGIC LOGS 1. WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY

2. WELL CONSTRUCTION REPORTS 2. DEPARTMENT OF NATURAL RESOURCES, DIVISION OF
ENVIRONMENTAL STANDARDS

3. WELL INVENTORIES, GEOPHYSICAL LOGS 3. U.S. GEOLOGICAL SURVEY; WISCONSIN GEOLOGICAL
AND NATURAL HISTORY SURVEY

PUBLISHED DATA AND REPORTS U. S. GEOLOGICAL SURVEY
WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY

DEPARTMENT OF NATURAL RESOURCES
UNIVERSITY OF WISCONSIN-MADISON WATER RESOURCES CENTER

2.0 APPROACH TO EVALUATING GROUND-WATER-

QUALITY INFORMATION
2.1 Sources of Ground-Water Data



2.0 APPROACH TO EVALUATING GROUND-WATER-

QUALITY INFORMATION--Continued
2.2 Indicators of Ground-Water Quality

Water-Quality Measurements Differ in Their Usefulness
as Indicators of Overall Water Quality

Many common water-quality measurements are useful for describing general
chemical water types but are of less use as indicators of ground-water
contamination. Background concentrations of constituents that may be
useful as indicators of contamination must be accurately defined as a
first step in determining their usefulness as indicators.

Concentration data for alkalinity, calcium, mag-
nesium, sodium, potassium, chloride, and sulfate are
used in subsequent sections of this report to describe
the chemical characteristics of water from principal
aquifers. Except for chloride and sulfate, these
constituents are not of sufficient value as indicators
of ground-water contamination to warrent further
summary or evaluation here. More extensive sum-
maries of concentration data for calcium, magnesi-
um, sodium, potassium, and alkalinity are given by
Kammerer (1981).

Substances named in regulatory standards are of
interest in assessing ground-water quality because
concentrations exceeding maximum allowable levels
limit the use of the water. Maximum allowable levels
(referred to in regulatory standards as "maximum
contaminant levels”) from Wisconsin’s primary and
secondary drinking water standards (Wisconsin
Department of Natural Resources, 1978) are given in
the table on the facing page. Primary standards
represent minimum standards for protection of pub-
lic health, and secondary standards are established
for aesthetic reasons that do not affect public health.

Constituents for which concentration data are
summarized and evaluated here (dissolved solids,
chloride, sulfate, iron, manganese, hydrogen sulfide
and various trace constituents) were selected because
of their generally recognized potential as indicators
of poor quality water, their role in recognized
ground-water-quality problems, and maximum
recommended levels in drinking water standards.
Iron and manganese concentrations in uncon-
taminated ground water in Wisconsin commonly
exceed maximum recommended levels; because of
this, the range of concentrations found in uncon-

taminated ground water must be defined before these
constituents are useful as indicators of ground-water
contamination.

Other constituents (hazardous organic sub-
stances, pathogenic bacteria, and other toxic or
hazardous substances) may be of greater interest in
terms of their potential as indicators of contamina-
tion from land disposal of wastes, but concentration
data generally are not available. In most cases, these
constituents are absent in uncontaminated ground
water.

High nitrate-nitrogen concentrations in ground
water generally are due to contamination from
waste-disposal sites, septic systems, livestock wastes,
and agricultural fertilizers. It is the only constituent
listed in the primary drinking water standards for
which available data indicate potential ground-water
contamination.

Trace inorganic constituents for which maximum
contaminant levels are given in drinking water stand-
ards (arsenic, barium, cadmium, chromium, lead,
mercury, selenium, copper and zinc) are commonly
used as indicators of ground-water contamination.
The occurrence and chemical behavior of these sub-
stances in ground water is poorly understood and
concentration data are limited.

Hydrogen sulfide in ground water may be as-
sociated with contamination, but it is also a naturally
occurring problem in some areas. As with iron and
manganese, it is necessary to determine the extent
and magnitude of natural occurrences before the
impact of contamination can be evaluated.



SUMMARY OF WISCONSIN’S DRINKING WATER STANDARDS*

MAXIMUM RECOMMENDED LEVEL
[all concentrations in milligrams per liter (micrograms per liter in parentheses)
unless otherwise indicated]

CONSTITUENT

PRIMARY (HEALTH) STANDARD

SECONDARY (AESTHETIC) STANDARD

INORGANIC CHEMICALS:

ARSENIC
BARIUM
CADMIUM
CHROMIUM
FLUORIDE

LEAD
MERCURY
NITRATE (AS N)
SELENIUM
SILVER

CHLORIDE

COLOR

FOAMING AGENTS (MBAS)
HYDROGEN SULFIDE

IRON
MANGANESE
ODOR

SULFATE
TOTAL RESIDUE
ZINC

ORGANIC CHEMICALS:

CHLORINATED HYDROCARBONS
ENDRIN
LINDANE
METHOXYCHLOR
TOXAPHENE

CHLORO PHENOXY HERBICIDES
2,4-D
2,4,5-TP (SILVEX)

0.05 (50)
1 (1000)
0.01 (10)
0.05 (50)
2.2 -
0.05 (50)
0.002 (2)
10 —
0.01 (10
0.05 (50
0.0002 (0.2)
0.004 4
0.1 (100)
0.005 (5)
0.1 (100)
0.01 (10)

250
15 units
0.5 —
not detectable
0.3 (300)
0.05 (50)
3 threshold number
250
500
5 (5000)

*From Wisconsin Department of Natural Resources, 1978

2.0 APPROACH TO EVALUATING GROUND-WATER-

QUALITY INFORMATION--Continued
2.2 Indicators of Ground-Water Quality




2.0 APPROACH TO EVALUATING GROUND-WATER-

QUALITY INFORMATION--Continued
2.3 Data Summary and Evaluation Methods

Evaluation of Water-Quality Data Includes Consideration of its
Accuracy and its Adequacy for Specific Purposes

Accuracy of water-quality data is determined by methodology and quality control
procedures used in data collection and analysis. Adequacy of the data is
measured in terms of its usefulness in evaluating the impact of land
disposal of wastes on ground-water quality.

Detailed evaluation of analytical methods and qual-
ity-control procedures employed in the collection and
analysis of the data summarized in this report is beyond the
scope of this investigation, but some generalizations are
possible. Most of the data are from government laborato-
ries where standard analytical methods were used and
quality-control procedures followed. Data from WAT-
STORE that are used in sections 4.0-4.5 of this report were
reviewed and subjected to quality-control checks before
computer entry.

An evaluation of the adequacy of data for a specific
purpose should meet the needs of users of the evaluation
and the data. The evaluation should be as objective and
quantitative as possible so that potential users can adapt or
expand on it to meet their needs.

Graphical and statistical methods were used to sum-
marize and evaluate water-quality data by hydrogeologic
unit. The basis for selection of these units is discussed in
section 3.0 of this report. The intent in defining these units
is to provide a framework for dividing the data into groups
where the water quality is determined by a uniform set of
hydrogeologic conditions.

General chemical water types (relative concentrations
of calcium, magnesium, sodium, potassium, alkalinity,
chloride, and sulfate) are shown on trilinear diagrams to
provide a general comparison of water from different
units. Other data (concentrations of dissolved solids, chlo-
ride, sulfate, iron, manganese and nitrate nitrogen) are
analyzed statistically to provide a more quantitative basis
for data evaluation.

Dissolved-solids, chloride, sulfate, iron, manganese,
and nitrate-nitrogen concentrations were tested for normal
distribution of values within each unit; log transformation
of the values generally was necessary for the data to
approximate a normal distribution. Obtaining an approxi-
mately normal distribution of concentration values is inter-

preted as having successfully defined a hydrogeologic unit
where factors influencing water quality are similar. In
these cases, parametric statistics can be used to provide a
description of the range, variance and central tendency of
these “samples” of concentration values and their statistical
relationship to the entire population of probable values in
each unit. These analyses, together with location maps
showing the distribution of wells, will aid data users in
assessing the adequacy of the data for their particular
purposes. Less comprehensive summaries were prepared
for trace constituent concentrations because of the limited
amount of data available.

Failure of concentration values to approximate a
normal distribution is interpreted as a failure to define a
homogenous hydrogeologic unit. This indicates that
redefinition of the unit would be necessary to permit
analysis of concentration variations.

Few data are available in WATSTORE for assessment
of long-term trends in ground-water quality. Multiple
analyses are available for water from some wells (primarily
high-capacity industrial, irrigation, or public supply wells),
but data for each well would have to be evaluated in detail
to determine the significance of temporal water quality
changes. It would be necessary to document changes in
analytical methods, sampling techniques, and sampling
schedules as well as shorter term or seasonal and areal
variations in water quality. Evaluation of this detail was
beyond the scope of this investigation.

Entire data bases are subject to systematic bias result-
ing from criteria used to select the data they contain. It is
likely that the data from WATSTORE that is used in this
investigation is biased toward analyses of uncontaminated
ground water. Data bases maintained by regulatory and
enforcement agencies are more likely to contain data
reflecting ground-water-quality problems or instances of
ground-water contamination.





















































































































SUMMARY OF TRACE CONSTITUENT CONCENTRATIONS IN WISCONSIN’S GROUND WATER
(All concentrations in micrograms per liter unless otherwise indicated)

Number of wells
where permissible
concentration was

Maximum permissible
concentration in
public water supplies!

Number  Number of non-zero Maximum Minimum Median

Constituent ' eils  concentration values concentration concentration  concentration

exceeded

Arsenic 191 77 132 0 0 50 1
Cadmium 190 75 7 0 0 10 0
Chromium 76 112 20 <10 <10 50 0
Chromium

{hexavalent) 123 42 80 0 0 504 1
Cobalt 190 62 20 0 0 - -
Copper 203 89 2400 0 0 10003 1
Lead 238 204 62 0 2 50 3
Mercury 176 222 0.8 0.0 <0.5 2 0
Nickel 76 47 27 0 1 - -
Selenium 170 27 9 0 0 10 0
Silver 163 5 1 0 0 50 0
Zinc 243 216 4400 o] 60 5000° -
Boron 178 144 650 0 20 750% -
Organic

carbon 317 317 413 0.13 4.43 - -

1 Wisconsin Department of Natural Resources, 1978

2Concentration values qualified as “‘less than'' (<) were counted as “‘zero’’ values
3Concentration in milligrams per liter

4Standard for total chromium

5Recommended limit; National Academy of Sciences, National Academy of Engineering, 1973

From Kammerer, 1981

4.0 GROUND-WATER QUALITY--Continued
4.5 Trace Constituents



4.0 GROUND-WATER QUALITY--Continued
4.6 Hydrogen Sulfide

(By T. A. Calabresa, Wisconsin Department of Natural Resources)

Hydrogen Sulfide Causes Local Ground-Water Quality Problems
in Eastern Wisconsin

Hydrogen sulfide in ground water may result from natural chemical and biological
processes or from contamination. The natural occurrence of hydrogen sulfide
must be documented before its presence can be useful as an indicator of
ground-water contamination.

Hydrogen sulfide gas is objectionable in drinking
water supplies because of its characteristic "rotten
egg” odor. Wisconsin’s drinking water standards
(Wisconsin Department of Natural Resources, 1978)
recommend that hydrogen sulfide be undetectable in
drinking water supplies but do not recommend a
specific maximum concentration.

The map delineates areas where hydrogen sulfide
in ground water is reported to be a problem. The
information used in compiling the map was obtained
from a survey of well drillers. The affected wells in
southeastern Wisconsin are in the Silurian dolomite

&
A=)

lx.‘
s
)

aquifer and the affected wells in other areas draw
water from the Sinnipee Group.

Hydrogen sulfide problems reported here proba-
bly are due to natural geochemical processes such as
anaerobic decomposition of underground organic
deposits, chemical and biological transformations of
sulfur-containing minerals, and biochemical reduc-
tion of sulfate. Decomposition of solid and liquid
wastes is a potential source of hydrogen sulfide
contamination in ground water.

AREAS WHERE HYDROGEN SULFIDE
IN GROUND WATER HAS BEEN REPORTED



4.0 GROUND-WATER QUALITY--Continued
4.7 Ground-Water Contamination

Ground-Water Contamination has Occurred in Wisconsin and
Sources of Potential Contaminants are Plentiful

A summary of documented instances of ground-water contamination and
identification of potential contaminant sources provides useful
background information for evaluating the adequacy of available
data for contamination evaluation and planning for future needs.

Subsequent sections of this report (sections
4.7.1-4.7.4) summarize known instances of ground-
water contamination that have been documented by
the Wisconsin Department of Natural Resources
(DNR) and identify potential sources of ground-
water contamination, particularly from land disposal
of wastes.

Comparison of the number of documented in-
stances of ground-water contamination to the actual
number of potential contaminant sources illustrates
that a relatively large number of instances of local

47

ground-water contamination probably exist that are
not identifiable from available water-quality data.

Comparison of the constituents implicated in the
documented instances of ground-water contamina-
tion with the constituents for which concentration
data are routinely collected during water resources
investigations (sections 4.1-4.4 of this report) shows
that much of the available data are not directly
applicable to evaluation of ground-water-quality
problems caused by ground-water contamination.



4.0 GROUND-WATER QUALITY--Continued
4.7 Ground-Water Contamination

4.7.1 Instances of Contamination Investigated by the Wisconsin

Department of Natural Resources

(By T. A. Calabresa, Wisconsin Department of Natural Resources)

Ground-Water Contamination Cases Investigated by the Department
of Natural Resources are Representative of Ground-Water
Contamination Problems that Occur in the State

An inventory of 197 ground-water contamination cases shows that major sources of
contamination are leakage from pipes or tanks, seepage from surface impoundments
storing liquid wastes, leachate from landfills, and accidental or deliberate
spills. Petroleum products are associated with more than one-third of
the incidents.

The cases of ground-water contamination sum-
marized here occurred during 1929-80. The most
frequent source of the contaminant was leakage from
pipes or tanks, with 29 percent of the incidents either
known or suspected to be due to this cause. Other
common contaminant sources were seepage from
waste lagoons (16 percent), leachate from landfills
(12 percent), and accidental spills (10 percent).
About one-third of the incidents were related in some
way to storage, treatment, or disposal of wastes.

Privately owned septic systems are not shown as
a major source of ground-water contamination (ap-
proximately one percent of the instances
documented) in the information presented here even
though they are suspected in many instances. This is
due in part to the difficulty in positively identifying
an individual septic system as the source of contami-
nation. Only those incidents where there was positive
evidence that a septic tank was the cause of the
contamination were included in this summary.

One hundred of the 197 incidents have affected
private or public water supply wells. Approximately
1,200 water supply wells were affected; all but 20 are
private water supplies.

The following table gives the frequency of occur-
rence of types of water-quality problems that were
detected in the 197 cases summarized. Some of the
problems are directly attributable to contamination
(detection of petroleum products, for example) but
others may be secondary problems triggered by a

48

contaminant, or a naturally occurring problem that
was aggravated by contamination or detected inci-
dentally during the investigation. The total exceeds
100 percent because more than one constituent was
involved in some of the cases.

Percent of
incidents
in which the
problem occurred

Types of
water-quality
problems detected

Petroleum product 36
High chloride concentration 25
Chemical oxygen demand 18
High dissolved solids 15
Bacterial contamination 14
High iron concentration 14
Biochemical oxygen demand 13

Excessive hardness 11
Objectionable odor 11
Objectionable color 11

The map on the opposite page shows the loca-
tions of the 197 instances of contamination summa-
rized here.

Most instances of contamination affected only
the uppermost aquifer and occurred where the water
table was close to the land surface. In 86 percent of
the cases, average depth to water was less than 40
feet. Fifty-eight percent of the cases affected only
the sand-and-gravel aquifer and another 22 percent
affected dolomite aquifers.
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4.0 GROUND-WATER QUALITY--Continued
4.7 Ground-Water Contamination
4.7.1 Instances of Contamination Investigated by the Wisconsin
Department of Natural Resources



4.0 GROUND-WATER QUALITY--Continued
4.7 Ground-Water Contamination--Continued

4.7.2 Potential for contamination from Surface Impoundments
(By T. A. Calabresa, Wisconsin Department of Natural Resources)

Surface Impoundments for Storing Liquid Wastes are a
Potential Source of Ground-Water Contamination

Seepage from surface impoundments (commonly known as pits, ponds, and lagoons)
was the contaminant source in 16 percent of the ground-water contamination
cases documented by the Department of Natural Resources. These impoundments
are potential sources of additional ground-water contamination.

As of October 1979, the Department of Natural
Resources was aware of 1,802 impoundments at
1,071 sites; the impoundments were used for storage
and disposal of a variety of liquid and semiliquid
wastes. The sites may be classified according to their
principal use. The largest number of sites (36.5
percent) were for disposal of agricultural wastes

50

followed by industrial (35 percent), municipal (28
percent), and mining (0.5 percent). Approximately
95 percent of the sites were in active use as of October
1979. Location of the sites and their principal uses
are shown on the map.



EXPLANATION

IMPOUNDMENT CATEGORY
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SURFACE IMPOUNDMENT SITES FOR STORAGE OF LIQUID AND
SEMILIQUID WASTES AS OF OCTOBER, 1979.
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4.0 GROUND-WATER QUALITY--Continued
4.7 Ground-Water Contamination--Continued

4.7.3 Potential for Contamination from Landfills
(By T. A. Calabresa, Wisconsin Department of Natural Resources)

Landfills are a Potential Source of Ground-Water Contamination

Leachate from landfills was a contaminant source in 12 percent of the ground-
water contamination cases documented by the Department of Natural Resources.
It is likely that many as yet unidentified instances of ground-water
contamination from landfills have occurred.

As of February 1981, there were 1,358 landfill
sites registered with the Department of Natural Re-
sources. The locations of these sites and their ap-
proximately capacities are shown on the map. Miti-
gation of ground-water contamination was consid-
ered in the design of only about 250 of these sites,
and ground-water-quality monitoring is carried out
at about 200 sites.

At 83 percent of the sites where ground-water
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contamination has been documented, the contamina-
tion was detected in monitoring wells. Monitoring
wells are required at many new landfills and will
probably be installed at older landfills as needed.
Thus, it is assumed that the number of documented
instances of ground-water contamination from land-
fills will increase as the number of landfills with
monitoring wells increases.
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LANDFILL CAPACITY
(in cubic yards)

. Less than 50,000
4 50,000 - 500,000
Greater than 500,000

Unclassified (permanently or
temporarily abandoned)

LANDFILL SITES REGISTERED WITH THE WISCONSIN DEPARTMENT
OF NATURAL RESOURCES AS OF FEBRUARY, 1981.
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4.0 GROUND-WATER QUALITY--Continued
4.7 Ground-Water Contamination--Continued

4.7.4 Potential for Contamination from Other Sources
(By T. A. Calabresa, Wisconsin Department of Natural Resources)

Spills and Leakage from Buried Storage Tanks are
Potential Sources of Ground-Water Contamination

Leakage from buried pipes and storage tanks was the contaminant source in
29 percent of the ground-water contamination cases documented by the
Department of Natural Resources. In almost half of the spills reported,
the contaminant reached the water table.

Most leaks from buried pipes or tanks involve
petroleum products from gasoline stations and pri-
vate fuel oil storage facilities. Inspection and surveil-
lance of these facilities are limited and improper
abandonment is common. Because of this, these
facilities are a continuing threat to ground-water
quality.

A spill is considered here as any intentional or
accidental discharge of a substance that may be a
substantial present or potential hazard to human
health or the environment. The Department of Natu-
ral Resources received reports of 2,076 spills between
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1968 and 1980; of these, 54 percent involved less than
1,000 gallons and only 6 percent involved more than
5,000 gallons. In 74 percent of the spills, the con-
taminant was gasoline or another petroleum product.
About half of the spills occurred at a "fixed facility”
(the material spilled was not in transit).

The map shows a representative sampling (about
10 percent) of the locations and types of spills report-
ed in 1968-1980. Accurate location information is
not available for many spills.
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LOCATIONS OF REPRESENTATIVE REPORTED SPILLS, 1968-1980.
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4.0 GROUND-WATER QUALITY--Continued

4.8 Usefulness of Available Data for Contamination Evaluation

Available Data Provide an Overview of Ground-Water Quality,
but are Generally Insufficient for Evaluation of
Ground-Water Contamination

Most documented instances of ground-water contamination in Wisconsin have had
only local effects on ground-water quality, and intensive site specific
investigations were necessary to evaluate theirimpact. The most commonly
occurring contaminants are exotic materials whose behavior in ground water
is poorly understood.

Many potential sources of ground-water con-
tamination exist (landfills, surface waste-storage im-
poundments, buried storage tanks), and some of
these are undoubtedly causing local ground-water
contamination that is not readily apparent from
existing regional data.

Much pertinent data held by State agencies were
not included in this report because it is not readily
accessible (organization and accessibility of conven-
tional files, data not in machine-readable format) or
because quality-control procedures, analytical meth-
ods, and sample collection methods are not docu-
mented. Furthermore, much of this ground-water
quality data is not correlated with supporting well
construction and hydrogeologic data. The analytical
data from WATSTORE that were used in this report
are correlated with available well construction and
hydrogeologic data.

Entire data bases may be biased because of
consistent differences in analytical methods or the
reason for collecting the data. Much of the historical
ground-water-quality data in WATSTORE, for ex-
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ample, was accumulated for the purpose of defining
"natural” ground-water quality and, because of this,
it may not accurately reflect existing ground-water
contamination. This is illustrated by the relatively
low nitrate-nitrogen concentrations in WATSTORE
compared to concentration data reported in other
investigations and data bases that concentrate on
problems of nitrate contamination of ground water.

Temporal changes in ground-water quality are of
interest in ground-water contamination assessment,
but few pertinent long-term data are available, and
data that are available have not been evaluated
statistically for the significance of long-term trends.

Available regional water-quality data form a
useful starting point for planning the collection of
site-specific data needed for contamination assess-
ment. Design of an effective data collection program
for contamination assessment requires knowledge of
background concentration distributions for the con-
stituents of interest.



4.0 GROUND-WATER QUALITY--Continued
4.9 Data Needs

Contamination Assessment Requires a Basic Understanding
of the Hydrogeologic Environment and the Chemical
Behavior of the Potential Contaminant

The direction and rate of ground-water movement must be determined as a first
step in evaluating the impact of a potential contaminant on ground-water
quality. Secondly, knowledge of the chemical behavior of potential
contaminants in ground water is necessary to predict how they will
change chemically or be attenuated as they move with the ground water.

In addition to basic research on ground-water
hydrology and water chemistry, empirical study of
existing ground-water contamination could provide
practical knowledge of the behavior and movement
of various contaminants in ground water.

Monitoring programs designed for the dual pur-
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pose of adding to general understanding of the
movement and fate of specific contaminants in vari-
ous hydrogeologic environments and complying with
statutory requirements appear to be an effective
means of providing new data for assessment of
potential ground- water contamination.
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