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Introduction 
Safe drinking ~ater is a concern· for all Mlllll~sot~ns. 

Surface and groundwater contami~ation are c~mmon, but many 
people do not know what threats contamination poses to drinking 
water supplies statewide. We need to continue to take;: .a~tion to 
protect our water resources and become 1lllon!'fororirted'i~'out the 
safety of drinking water supplies. This publicationsuwAfarlies ·. 
the status of water quality across Minnesota, explai~s hovv1tp. 
determine whether domestic water supplies are safe for yo~f · · · 
family, identifies sources of water quality information, and 
reviews interpretation of water quality data. It is designed to help 
local resource managers and educators assist community and 
rural residents with drinking water concerns. 

Although man-made chemicals such as pesticides may get 
more attention, the most common drinking water contaminants in 
Minnesota that pose a threat to human health are coliform 
bacteria and nitrate. Public health professionals consider disease
causing bacteria and viruses a greater potential danger to public 
health than chemical contamination in Minnesota. 

Water supplies 
Public Water Supplies 

Households in Minnesota are served by either a public or 
private water system. Public supplies in Minnesota must meet the 
Primary Standards for Drinking Water set by the U.S. Environ
mental Protection Agency (USEP A). These enforceable stan
dards are set for contaminants that are a potential health risk. 
Operators at community water treatment plants test the water 
regularly and treat it to ensure that it meets the primary stan
dards. As of 1993, community supplies are monitored for 83 
possible contaminants. That number will increase as additional 
standards are set by the USEPA or Minnesota Department of 
Health (MDH). 

Public water systems are defined as community; non
transient non-community or transient non-community supplies. 
Community supplies serve a residential population of at least 15 
connections or at least 25 year-round residents. Examples 
include municipal water utilities, mobile home parks, institu
tions, and condominiums or large apartment complexes. Non-

*Revised from an earlier publication by Roger Machmeier. 

transient non-community supplies serve 25 or more of the same 
persons per day for at least 6 months per year. Examples include 
schools, businesses and factories. Transient non-community 
supplies serve a transient population and iJ!clude restaurants, 
motels, and parks. Sampling requiremel!~ '@d acceptable 

· cqntanµnant levels are the same f<.>r cgmm'Qnity and non
tniJl§i~~t'~µpplies but translentindn~9~lll.n!iinities must only 

. sam lefor :tc'onfuminants:· .· ' • 
., •.•. ~l .•.•-•i• ·•··fl••••c.·• ..... : 

p}fvateW~tei-'S11ppijes 
Private water supplies in Minnesota do not have to meet 

mandatory standards and most testing private household water 
supplies is the responsibility of individual homeowners. When a 
new well is constructed the contractor must sample for bacteria 
and nitrates. The MDH has established Recommended Allow
able Limits (RALs) to serve as guidelines for private water 
supplies. These are set for contaminants that might pose a health 
risk, not for secondary contaminants that affect the aesthetic 
qualities of water such as hardness, staining, taste, or odor. 

The MDH is in the process of establishing Health Risk 
Limits (HRLs) for public water supplies that will set maximum 
allowable concentrations for specific chemicals in groundwater 
beyond which the water is not considered safe for people to 
drink. After an extensive review process, the HRLs will be 
passed into law and will guide decisions monitoring and regulat
ing groundwater in Minnesota. HRLs will not be used to regulate 
private water supplies, but will provide consistent guidelines to 
evaluate potential health risks from groundwater. 

Many lending institutions require evidence of a bacterially 
safe water supply before they will provide financing for the 
purchase of property with a private well. The requirement for an 
FHA-insured mortgage includes a water supply that meets state 
or local standards for coliform bacteria and nitrate. Responsibil
ity for the testing usually rests with the seller at the time of 
property exchange. 
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Only a few counties have ordinances that require a private 
water supply to meet state standards for coliform bacteria and 
nitrate whenever there is a transfer of property regardless of 
financing. Usually the test sample must be collected by a 
qualified third party and the sample analyzed at a certified lab. 

Drinking water sources 
Communities in Minnesota may use either surface or 

groundwater as the source for their municipal water supply. 
However, most communities in the state use groundwater. 
Required testing and treatment vary, depending on the source of 
the water supply. Much of Twin Cities metropolitan municipal 
water supply comes from the Mississippi River and Vadnais 
chain of lakes. Other cities use surface water from Lake Superior 
or inland lakes and the Red, Red Lake, Otter Tail, Rainy, and 
Tamarac rivers. Several communities on the Iron Range use 
water from abandoned open pit mines. 

Households with private supplies may also use surface or 
groundwater. However, in Minnesota, 95 percent of private 
water supplies come from groundwater. Households using 
surface water are often seasonal residences adjacent to lakes or 
streams. Surface water presents a unique set of risks and 
problems; information about special consideration and testing for 
surface water is available from the MDH. 

To describe the status of groundwater quality in Minnesota 
it is necessary to divide the state into regions and categories of 
aquifers. An aquifer is a zone below the earth's surface capable 
of producing water from a well. 

Based on controlling geologic features, the state can be 
divided into four distinctive/geographic regions with an addi
tional region for the Twin Cities metropolitan area (Figure 1). 
The geology of the Twin Cities is generally similar to the 
southeastern region. General water quality characteristics are 
discussed for each region in the following sections. 

Aquifers can be grouped into two broad categories: 
unconsolidated sands and gravel or bedrock. Unconsolidated 
aquifers are either surficial alluvium or buried drift. Bedrock 
aquifers are categorized by the type of rock material where they 
occur, either sedimentary or igneous/metamorphic. Figure 2 
shows the approximate extent of these aquifers in Minnesota. 

Southeast 
Natural water quality in the southeastern region is gener

ally very good. However, some aquifers have been impacted by 
land use activities. Here bedrock aquifers provide the state's 
largest yields of groundwater. The Mt. Simon-Hinckley and 
Prairie du Chien-Jordan are the most recognizable aquifer 

In the eastern portion of the region fractured bedrock is 
overlain by glacial loess deposits. Aquifers are more vulnerable 
to contamination from human activities such as agricultural 
management practices, poor management maintenance of sewage 
treatment systems, and application of road salt. This portion of 
the area is also characterized by karst topography. 

Metropolitan Twin Cities Area 
In terms of bedrock aquifers, the predominant ones are the 

same Mt. Simon-Hinckley and Prairie du Chien-Jordan that are 
prevalent in the rest of the southeastern region. There are other 
bedrock formations such as St. Peter sandstone, which is nearer 
the surface. 

Water is moderately hard. But since this aquifer is near 
surface in the heavily urbanized area, safety is less certain due to 
contamination from urban activities, including industrial dis
charges and malfunctioning sewage treatment systems. 

There are also a number of glacial drift and alluvial 
aquifers. Numerous lenses of sand and gravel occur in the 50 to 
500 feet of glacial deposits over bedrock surfaces. River terraces 
containing deposits of sand parallel the Mississippi, Minnesota, 
St. Croix rivers and major tributaries. 

Quality again varies, but in general the water is moderately 
hard. The main aesthetic problem is due to elevated manganese 
and iron. In addition, these near-surface deposits are subject to 
risk of contamination due to agricultural, suburban, and urban 
activities. 

East-Central Region 
Groundwater resources in this region occur mostly within 

outwash sand and gravel deposits. In the south around Pine and 
Kanabec counties the 50 to 300 feet of glacial drift is underlain 
by the Hinckley sandstone formation. This water is moderately to 
very hard and can have problems with high manganese and iron 

Figure 1. Geographic Regions 

systems, and are often thought of when discussing groundwater W 
in southeastern Minnesota. Going west from the Mississippi 
River to the Minnesota River near Mankato, these aquifer 
formations lie under increasing thicknesses of glacial drift. Also 
buried in the drift are layers of sand and gravel aquifers (buried 
drift) that can yield moderate amounts of water. 

Hardness and high iron contents are the problems that 
homeowners most often choose to correct. Generally sulfates, 
chlorides, and dissolved solids do not meet drinking water 
standards. 
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Figure 2. Unconsolidated and Bedrock Aquifers In Minnesota 
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concentrations. Water in the sand and gravel aquifers is generally hard 
to very hard and high in iron and manganese. In areas of intensive 
agriculture about 20 percent of shallow aquifers have elevated nitrates. 
In the northern part of the region groundwater is obtained from fractures 
in igneous rocks. Water from fractured bedrock is often very hard with 
high iron content. 

Northeast Region 
Groundwater supplies in this region are difficult to find. Glacial 

drift is generally very thin but locally supports domestic wells. More 
often groundwater is found in fracture zones in igneous bedrock. The 
most common problems are hardness and high iron and manganese. In 
parts of the region the water is unfit for human consumption due to high 
chloride content. 

Western Region 
In the northern part of the region, the glacial Lake Agassiz region, 

most water is obtained from sandy glacial drift aquifers. In parts of this 
region the water is unfit for human consumption due to high chloride 
content. Water found in the sand deposits of the beach ridges and river 
alluvium is in general very hard, high in dissolved solids, moderate to 
high in iron, low in manganese, and moderate to high in chloride 
content. In addition, in the northwest water from many of the shallow 
drift aquifers has elevated levels of nitrates, and levels of sulfate often 
exceed the USEP A secondary drinking water standards. 

In the southern part of the region, bedrock aquifers consist of 
residuum and poorly cemented sandstone. The water is generally of 
poor quality, high in sulfates and iron with high content of solids. 

Sand and gravel deposits within the glacial drift are major sources 
of groundwater in the south. Water is usually high in dissolved solids 
and sulfates. Alluvial aquifers in the southwestern comer of Minnesota 
have been affected by agricultural activities and often have elevated 
nitrate levels and low levels of contamination due to pesticides. Sulfate 
levels often exceed the USEPA secondary drinking water standards. 

Private wells at risk 
Shallow, older wells are more likely to pose a health 

risk, because shallow groundwater may become more 
easily contaminated and metal casings in older wells may 
have deteriorated over time. In surveys of private wells, the 
Minnesota Extension Service (MES) has found that wells 
less than 50 feet deep or more than 40 years old are more 
likely to be contaminated with nitrate or bacteria. 

However, a deep well is no guarantee against 
contamination from surface sources if the well is not 
properly constructed or maintained. If a deep well is 
properly constructed and still contains nitrate, the source of 
contamination may be a considerable distance away and 
difficult or impossible to locate. 

Sandpoint wells are common in many areas of 
Minnesota. A sandpoint consists of a well screen on the 
end of a pipe that is pounded, or driven, into sandy soil 
where the water table is near the surface. Usually sand
points are less than 30 feet deep and are frequently less 
than 15. Property owners may still drive their own sand
point, but it is not recommended. A well installed by the 
homeowner must meet all MDH requirements and the 
MDH must be notified of the installation. 

For FHA requirements, sandpoints have not been 
accepted on applications for new construction, although 
sandpoints outside the foundation may be accepted for 
financing on existing dwellings. Cisterns and holding tanks 
are not allowed under FHA requirements. 

In older homes, the wellhead is often located in the 
basement or under the back steps. New wells or replace
ments may not be drilled within the foundation and must 
meet MDH requirements for separation distances from the 
house, sewers, septic system, and other water bodies 
(Figure 3). 
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Indicators of health risks 
Nitrate-nitrogen and coliform bacteria are two common 

indicators of drinking water contamination and tests for these are 
the most common tests that are run on private wells. Analysis for 
coliform bacteria and nitrate is relatively simple and inexpensive 
and elevated levels of either can indicate there is a pathway along 
which contamination is reaching the well. 

Nitrate 
Nitrate occurs in the soil, crop residues, human or animal 

wastes, some industrial wastes, and nitrogen fertilizers. All are 
possible sources of nitrate, which is soluble and moves easily 
with surface and groundwater. 

Although nitrate itself is not harmful to humans, certain 
bacteria change nitrate to nitrite in the digestive tract. Infants 
under six months of age have weak stomach acids that allow 
those nitrate-reducing bacteria to grow and produce nitrite. 
When nitrite is absorbed into the blood, it reduces the ability of 
hemoglobin (red oxygen-carrying blood pigment) to carry 
oxygen from the lungs to the rest of the body. This change in the 
blood is described as a change from hemoglobin to methe
moglobin. 

Thus, some infants under six months of age are especially 
susceptible to excess nitrate in water and may develop a condi
tion called methemoglobinemia, or "blue-baby" syndrome. 

Oil 
{e)Tank 

~e.~tream, 
~ River 

Methemoglobinemia produces a bluish color around the lips, 
spreads to the fingers, toes, and face, and in extreme cases, 
covers the entire body. In severe cases, the infant is unable to 
obtain sufficient oxygen and may die. Unfortunately, 
methemoglobinemia remains a potential threat for infants in 
Minnesota, although many people believe it is a concern of the 
past. 

In older children and adults, nitrate is not converted to 
nitrite in appreciable amounts and has not been shown to be a 
health risk. The MDH has reported no illnesses resulting from 
adult consumption of water with nitrate-nitrogen levels over 100 
ppm. However, little is known about the long-term risks or 
chronic health effects of drinking water high in nitrate. 

The USEPA Primary Drinking Water Standard and the 
MDH RAL for nitrate-nitrogen (NO3--N) is 10 parts per million 
(ppm) or 10 milligrams per liter (mg/L). The ppm measure
ment is equivalent to milligrams per liter (mg/L). This standard 
was established to protect infants because they are the popu
lation most sensitive to nitrate. Some labs still report test results 
as nitrate (NO

3
) for which the RAL is 45 ppm or 45 mg/L. 

Coliform bacteria 
Coliform bacteria are prevalent in the colon and feces of 

warm-blooded animals and can be carried into water supplies by 
wastewater. Although most of the 15 species of coliform bacteria 
do not by themselves cause disease, they do indicate that other 
disease-causing bacteria and viruses may also be in the water 
supply. Because laboratory tests for coliform organisms are 

inexpensive and easy, the coliform test is com
monly used as an indicator of water contamination. 
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The source of bacteria is usually in the 
immediate vicinity of the well itself. It may result 
from improperly constructed or maintained septic 
systems, feedlots, or waste lagoons, or it may have 
become established in household plumbing during 
maintenance. 
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*Wells which do 1101 have 50feet ofwater-tiglll casing and which do 1101 penetrate at 
least JO feet of impervious material such as clay, must be located twice as far from a 
co111ami11atio11 source where co11tami11a111s are entering the soil. 

Figure 3. Minimum separation or "Isolation" distances between wells 
and possible sources of contamination as required by Minnesota 
Department of Health, Chapter 4725 Rules Relatlng to Wells and Borings. 

Tests for the presence of coliform bacteria 
may be made by three methods, all of which 
culture bacteria from the water sample. Because 
the test involves culturing, or growing, bacteria, it 
is extremely important that the water sample be 
analyzed within 30 hours and should be protected 
from sunlight and temperature extremes; water that 
has frozen or gotten too hot will not provide 
accurate results. 

Testing Methods 
Most labs use the membrane filter (MF) 

method. If no coliform bacteria are detected in a 
MF test, results will be listed as negative or less 
than 1 colony per 100 milliliters of water ( < 1 col/ 
100 ml). If bacteria are detected, results may be 
given as "positive," "present," or a specific number 
of colonies counted. If bacteria are present in very 
high numbers, the terms "too numerous to count" 
(TNTC) or "confluent growth" may be used to 
describe the appearance of the culture plate. 



Fewer labs use the most probable number (MPN) method. 
If no bacteria are detected with the MPN method, results will be 
reported as negative or less than 2.2 colonies per 100 ml of water 
(< 2.2 col/100 ml). Bacteria detected by the MPN method may be 
reported in terms similar to the MF method (positive, present, 
TNTC, confluent). 

Shock chlorination can eliminate bacteria from a one-time 
introduction, but does not serve as a long-term solution if there is 
a continuing source of contamination. After chlorination, the 
water should be retested within two weeks and then at regular 
intervals to ensure that bacteria have not returned. A good 
interval is to test in each spring or fall. 

Sandpoints and other shallow wells are especially vulner
able to repeated bacterial contamination. Also, some aquifers in 
fractured bedrock are contaminated from surface sources. If 
repeated tests after chlorination show the return of bacteria, the 
only safe alternative may be to drill to a deeper, uncontaminated 
aquifer. 

Well pits are no longer allowed under the Minnesota Water 
Well Construction Code (1979), but many of them still exist and 
allow direct contamination from surface water. Improper 
drainage allows surfacewater to drain into the well pit and down 
along the well casing, carrying the bacteria-contaminated water 
into groundwater. To prevent continued contamination, a pitless 
underground discharge should be installed by a licensed contrac
tor and the well pit filled with a tight clay soil. Then the well 
should be shock chlorinated for disinfection. 

In some instances, water free of bacteria is pumped into an 
underground cistern for storage. Since cisterns constructed of 
concrete or masonry usually have some cracks, bacteria can enter 
the water supply. If a household water system includes a cistern 
and a sample taken from a faucet shows coliform bacteria, a 
water sample from the well should be collected to determine 
whether the well itself is contaminated or if cracks in the cistern 
allow bacteria to enter the water supply at that point. 

Secondary contaminants 
Water may naturally contain minerals or compounds that 

make it unpleasant to drink or use for household activities such 
as laundry. These contaminants are related to the aesthetics of the 
water and usually do not pose a health risk. Community water 
systems do not have to meet the recommended secondary 
standards, nor do private water supplies. However, many 
homeowners decide to treat their water to reduce levels of these 
minerals. 

Dissolved iron is the cause of many aesthetic problems in 
Minnesota waters. High iron concentrations in a household water 
supply may cause reddish stains on porcelain fixtures or laundry, 
may make coffee or other beverages taste bad or tum black, and 
may leave an oily sheen on the surface of water. Iron may also 
promote the growth of harmless iron bacteria. A rotten egg smell 
may be evident from sulfur reducing bacteria or a catalytic 
reaction with the water heater anode or mineral decomposition. 
Neither the iron nor bacteria present a health risk, but both 
reduce the aesthetic quality of the water. 

Manganese is another mineral that is often found together 
with iron. It may cause black stains and may affect beverages. 

Either manganese or iron may precipitate out of standing water as 
very small black or brown particles. Levels of iron and manganese 
may be reduced with water treatment devices such as filters, 
automatic chlorinators, or water-softener attachments. 

High levels of dissolved sulfate are a problem in some areas 
of Minnesota, particularly in the southwest. A secondary drinking 
water standard has been set for sulfate at 250 ppm, primarily 
because high concentrations may cause a taste and odor problem. 
However, laxative effects may be experienced when water has 
levels of sulfate above 500 ppm. The laxative effect is often 
noticed by visitors or infrequent users of the water supply, and 
those using the water on a regular basis become accustomed to the 
sulfate. 

Hard water is another common problem in Minnesota. Hard 
water can cause scaling on utensils and plumbing, can reduce the 
effectiveness of soap or detergent, and may shorten the life span of 
appliances such as water heaters. Hardness results from calcium 
and magnesium dissolved in the water. These minerals do not 
present a health risk and, in fact, contribute to the taste of water. 
Problems from hard water are easily minimized with the use of a 
water softener. 

Water testing 
Water tests for private wells should be analyzed at a labora

tory certified by the MDH. Check with the MDH, Public Health 
Laboratory Division, for a list of certified testing laboratories. 
Water samples for bacteriological analysis should be collected in 
sterilized sample containers available from the laboratory. 

The water sample should be collected from a single, cold, 
hard-water faucet. Do not draw water from the swivel-type faucet 
commonly found on kitchen sinks and laundry tubs. Remove the 
aerator if one is present, and allow the water to run briefly. Tum 
the water off and flame the faucet with a small propane torch or 
butane lighter. Heat the faucet until a layer of condensation 
appears and then disappears. Tum the faucet on and allow it to run 
at least five minutes. Collect the sample in the container provided 
and be careful not to touch the rim, inside, or lid of the container 
with fingers or the faucet. 

Samples must be analyzed for bacteria within 30 hours or the 
test results will not be accurate. Do not let the sample get too 
warm, sit in direct sunlight, or freeze. Although time is not as 
critical for inorganic measurements like nitrate, the sample should 
still be treated with care. 

The MES and MDH recommend annual testing for wells less 
than 50 feet deep or older than 40 years. Deep wells with no 
history of contamination may be tested every two to three years. 
One should test whenever the water is used by a pregnant or 
nursing woman or an infant; when there has been a flood or 
prolonged drought; when there has been a chemical accident or 
spill; when a neighbor's well is found to be contaminated; or when 
there is a noticeable change in odor, taste, or color. 

Tests are available for many contaminants that might pose a 
health risk, but the cost may be very high. Unless there is a reason 
to suspect a specific problem, MES and MDH only recommend 
testing for coliform bacteria and nitrate to identify possible health 
risks. However, additional tests for secondary contaminants are 
also available to identify problems with iron, hardness, sulfate, etc. 
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Test kits are available that can provide relatively reliable 
analysis on site, without sending a water sample to a lab. These 
low-cost screening kits are helpful in identifying water supplies 
that need additional testing at a certified lab. However, the kits 
are less accurate for water with high iron or dissolved minerals, 
and care must be taken to recognize and explain that the analysis 
does not have the quality assurance of a certified lab. The kits 
are useful in educating residents about the need for regular water 
tests and in promoting community awareness. 

When water is unsafe 
If testing shows a private well supply is bacterially unsafe, 

residents should immediately find an alternative source of 
drinking water. They may purchase bottled water or carry water 
from a safe supply. Next, the source of the contamination 
should be identified and eliminated, if possible. The well should 
be upgraded or the casing replaced, if necessary. 

Water may be treated to reduce or eliminate some con
taminants that cause a health risk. Water treatment systems are 
not recommended by the MDH for bacterially unsafe water. The 
MDH recommends disinfection first; then if necessary drilling a 
new well or connecting to a community water supply. 

Treatment alternatives include disinfection (for living 
organisms such as bacteria and viruses); filtration; distillation; 
and conditioning (water softening). Different methods are 
appropriate for different types of contaminants and some are 
more effective than others. Residents should consider whether 
the water is being treated to reduce or remove contaminants that 
present a health risk or those that merely make the water 
unpalatable. The per-gallon cost of water treatment must be 
weighed against the total amount of water needed, the avail
ability of another water source, and the cost of purchasing water. 

Disinfection by chemicals, heat, or light is effective in 
killing bacteria found in water, but does not remove nitrate. 
Shock or continuous chlorination, boiling, and ultraviolet light 
may all disinfect water supplies contaminated with living 
organisms, but will not reduce levels of minerals, metals, or 
man-made chemicals. Distillation will disinfect water and 
reduce levels of many contaminants. 

Boiling water contaminated with bacteria is recommended, 
but boiling water contaminated with both bacteria and nitrate is 
not safe. Boiling increases the level of nitrate because nitrate is 
not a living organism that can be killed through disinfection. 
Thus, the remaining water contains a greater concentration of 
nitrate than it did before boiling. 

Distillation, reverse osmosis, or an iron exchange unit (not 
water softeners) can reduce nitrate levels. Filtration does not 
remove nitrate, nor does allowing the water to stand in a 
container. 

Municipal water supplies 
Operators of community water systems are required to test 

the water to ensure that it meets USEP A Primary Drinking 
Water Standards before it is distributed for use. The number and 
frequency of tests that are required varies, depending on the 
source of the water and the size of the community. 
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In Minnesota, communities that are unable to meet the 
required primary drinking water standards work with the MDH 
to upgrade treatment systems and inform the public if water 
supplies are unsafe. As drinking water standards and regulations 
are revised, more small communities will need to upgrade and 
improve their municipal monitoring and water treatment systems. 

Lead 
Concern about elevated concentrations of lead in water 

supplies occurs in areas with older water distribution systems, 
older homes, or corrosive water supplies. Water for municipal 
supplies must meet the USEPA Primary Drinking Water Stan
dards for contaminants when it is distributed. However, as water 
stands in the service pipelines and household plumbing, it may 
accumulate dissolved lead. 

Throughout the ~arly 1900s it was common to use lead 
piping for residential plumbing and for service connections to 
public water supplies. Since the 1930s, copper pipe has replaced 
lead pipe for almost all residential uses. However, lead-based 
solder was used to join copper piping until it was banned in 
1985. Thus, older homes are more likely to have indoor lead 
plumbing or lead-based solder. In some neighborhoods, lead 
service lines connecting homes to water mains in the street are 
still common. 

Effects of Lead on People 
Lead is a toxic metal that serves no known useful function 

in the body. Accumulation of lead can cause damage to the 
nervous or gastrointestinal system, kidney, or red blood cells. In 
extreme cases, it may lead to blindness, mental retardation, or 
death. Even moderate levels of lead may cause learning difficul
ties and stunted growth, or may endanger fetal development. 
Children, infants, and fetuses are the most sensitive populations. 

In 1991, the USEPA changed the primary drinking water 
standard for lead to reflect concern about lead accumulating as 
water stands in pipes or plumbing. The previous standard of 50 
parts per billion (ppb) applied to water as it was distributed from 
municipal water systems. The new standard for lead is different 
from other drinking water standards and requires monitoring of 
lead concentration at high risk locations throughout the distribu
tion system. The new rule requires that in at least 90 percent of 
the monitored households, lead levels at the tap must not exceed 
15 ppb. The MDH has established a RAL of20 ppb for private 
water supplies. 

Removing Lead 
Residents may not be able to remove lead completely from 

their drinking water supply, but the risk of exposure can be 
easily reduced. The cold water tap should be run for 2 to 3 
minutes before using the water for drinking or cooking, particu
larly first thing in the morning. This will flush out lead that has 
accumulated in the pipes overnight. Water from the hot water 
tap should not be used for cooking, baking, or preparing baby 
formula because hot water dissolves lead more readily than cold 
water. To obtain hot water, they should use cold water and heat 
it on the top of the range or in the microwave. 



Replacing the old plumbing and/or lead solder will help 
reduce the levels of lead in drinking water, but may not eliminate 
it completely if there are lead service pipes. Replacing plumbing 
may also be very expensive. Point-of-use water treatment may be 
effective in reducing high concentrations of lead in drinking water. 
Two recommended treatment methods are reverse osmosis and 
distillation systems. 

Residents living in an older home can have the water supply 
or plumbing system tested. Check with the municipal water 
department to determine whether households in your area are at 
risk from lead distribution mains or lead service pipes. Tests 
measuring lead levels in blood are available and may be appropri
ate for children and pregnant women. 

Physicians or community health professionals may be able 
to offer further guidelines for testing. 

Sources of 
water quality informatio~ 

As local elected officials, educators, and resource managers 
get more involved with assessing water quality and assisting 
residents to ensure safe drinking water supplies, they will increas
ingly need to access water resource data and information. Details 
about the availability and quality of regional surface and ground
water, and potential health effects, and technical background about 
construction, maintenance, and sealing of wells will become more 
important. 

Information may be available from local, statewide, and 
federal sources. Some information is in the public domain. 
Privately held data may or may not be available to help describe or 
evaluate water quality in your community. Several possible 
sources are listed below. The points of access on the local level 
will vary among counties, but it's worth attempting to make local 
contacts first because the information may be more pertinent. 

Local - Regional 
-county health department, sanitarian, community health, 

nursing service 
-county zoning department 
-assessor's office 
-county extension office 
-county soil and water conservation district (SWC) 
-watershed districts 
-university departments or libraries 
-experiment stations 
-private well drillers 
-real estate companies 
-water testing labs - private or public 

State - Regional 
-MN Department of Health - Well Management Unit 

(612) 627-5147 
-MN Pollution Control Agency - Public Information Office 

(612) 296-6619 
-MN Department of Agriculture - Monitoring Unit 

(612) 297-3994 
-MN Geological Survey- County Well Index (612) 627-4784 

Interpreting water quality 
data 

As you gather information to respond to drinking 
water concerns in your area, consider both quality and 
availability issues. Quality addresses usability in terms of 
safety and aesthetics and may be based on scientific 
surveys or research, reports from nearby domestic or 
irrigation wells, or well drillers' logs. Although safety 
should be a greater concern, it may be disregarded by 
homeowners in favor of water that is more appealing in 
terms of taste, hardness, or staining. 

Water quality questions include depth to the aquifer, 
aquifer characteristics, and potential yield. Although these 
may not appear to be related to assessing the safety of 
drinking water supplies, they are pertinent because they 
influence how easily groundwater supplies may be 
contaminated. Use of surface water for a drinking water 
supply involves a unique set of concerns. 

Care must always be taken in interpreting water 
resource data. Although wells may be in close proximity 
geographically, they may be drawing water from different 
depths and, thus, different aquifers. Comparing water 
chemistry data from different aquifers can lead to inaccu
rate conclusions about water quality. On a regional level, 
it is difficult to make assumptions about the quality of all 
groundwater, although there are some generalizations that 
can be made about the potential for groundwater contami
nation. Some regional aquifers are more sensitive or 
susceptible than others. 

In general, wells tapping shallow aquifers in 
unconsolidated sediments or groundwater in karst areas 
require more frequent testing or monitoring, because 
those aquifers are more easily contaminated by land use 
activities on the surface. Deeper groundwater or aquifers 
protected by impermeable confining layers are less 
susceptible. However, these may experience contamina
tion from poor land use, accidents, or other activities in 
regional recharge areas. Deeper aquifers may also be 
contaminated through unsealed or improperly sealed wells 
that provide direct access from the surface through 
confining layers or other bedrock units. 

About 95 percent of Minnesota's rural residents use 
groundwater to supply their drinking and farmstead needs. 
Wells are designed to provide clean water. If improperly 
constructed and maintained, they can allow bacteria, 
pesticides, fertilizer or oil products to contaminate 
groundwater. These contaminants can put family and 
Ii vestock at risk. If you want a comprehensive assessment 
of your current practices and well condition, the Farm
stead Assessment System (FARM* A *SYST) is available 
through local county extension offices. This system 
consists of 12 worksheets and 10 factsheets that can tell 
you how to protect your water supply. FARM* A *SYST 
is appropriate for any rural residence, not only farmsteads. 
The reference is listed under other related Extension 
Service publications. 
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For Additional Information: 

Contamination sources 
Minnesota Department of Agriculture at (612) 296-3647, Minne
sota Department of Health at (612) 627-5100, the Minnesota 
Pollution Control Agency at (612) 296-6300, or your county 
sanitarian. 

Well water testing 
Your local community health service agency, your county 
sanitarian, or the Minnesota Department of Health district office 
or main location at (612) 627-5147. 

A list of certified testing laboratories 
Minnesota Department of Health, Public Health Laboratories 
Division, at (612) 623-5200. 

Assistance in interpreting test results 
Your county extension agent, county sanitarian or MOH district 
office. 

Drinking water quality standards and other drinking water 
concerns 
U.S. Environmental Protection Agency's Safe Drinking Water 
Hotline. Call toll-free 1 (800) 426-4791 between 8:30 A.M. and 
5:00 P.M. Eastern time. 

Assistance with well construction or inspection 
Your Minnesota Department of Health district office, your county 
sanitarian, or a licensed well driller or pump installer. 

Sealing abandoned wells 
Minnesota Department of Health at (612) 627-5147, or your 
county sanitarian or Minnesota Department of Health district 
office. 

Backflow prevention 
The Minnesota Department of Agriculture at (612) 297-2200, or 
the Minnesota Department of Health Engineering Unit at 
(612) 627-5130. 

Water conditioning devices 
National Sanitation Foundation, 3475 Plymouth Road, P.O. Box 
1468, Ann Arbor, Michigan 48106, (313) 769-8010. Also the 
Water Quality Association, 4151 Naperville Road, Lisle, Illinois 
60532. Ask for the Director of Validated Water Conditioning 
Devices. 
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