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Farmstead Assessment System

Fact Sheet #1

Reducing the Risk of Groundwater Contamination by

Improving Drinking Water Well Condition

1. Wdl location

For glossary,
see page 2 of
Worksheet #1.

Whether awell taps water just below the ground or hundreds of feet deep, its location
on top of the ground isacrucial safety factor. Locating awell in a safe place takes
careful planning and consideration of such factors as where the well isin relation to
surface drainage and groundwater flow. A well downhill from alivestock yard, a
leaking tank or afailing septic system runs a greater risk of contamination than a well
on the uphill side of these pollution sources.

Surface slope does not always indicate the direction a pollutant might flow once it
getsinto the ground. In shallow aquifers, groundwater flow is often in the same
direction as surface water flow. If the aquifer supplying water to your farmstead well
is deep below the surface, though, its slope may be different than that of the land
surface. Finding out about groundwater movement on your farm (see Contacts and
References) may require special monitoring equipment.

Separation distances

Many states encourage good well location by requiring minimum separation distances
from sources of potential pollution, thus using the natural protection provided by soil.
However, state well codes may not mention some farmstead activities and structures.
For example, in Wisconsin, private well regulations (Wisconsin Administrative Code
NR 112) ignore pesticide mixing, pesticide and fertilizer storage not occurring in
tanks, vehicle maintenance and farm waste disposal areas. Milkhouse wastewater is
not addressed unlessit is handled in a soil absorption system or manure storage
facility. When no distances are specified, provide as much separation as possible
between your well and any potential contamination source—especialy if your farm-
stead is on highly permeable soils or thin soil overlying limestone bedrock, or if the
contamination source or activity presents a high risk of contamination.

Minimum separation distances regulate new well installation. Existing wells are
required by law only to meet separation requirements in effect at the time of well
construction. Make every effort, however, to exceed “old requirements,” and strive to
meet current regulations whenever possible.

Both soil and slope can make siting awell atricky business. Keep in mind that sepa-
ration distances required by the state are minimums. Y ou may want to choose greater
separation distances in some cases, depending on factors at your site. Thiswill help
provide reasonabl e assurance that your well will not be polluted by farmstead activi-
tiesin the future. Also consider contamination sources on adjacent properties.

Changing the location of your well in relation to contamination sour ces may
protect your water supply, but not the groundwater itself. Any condition likely to
cause groundwater contamination should be improved, even if your well isfar away
from the potential source. Whether or not drinking water is affected, groundwater
contamination is a violation of Wisconsin law.
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Simply separating your well from a contamination source may reduce the chance of
pollution, but it does not guarantee that the well will be safe. Stormwater and
groundwater can carry bacteria, oil products and pesticides from one place to another.
Wellslocated in the path of polluted water run arisk of contamination from overland
flow washing into an improperly sealed well. Some wells become contaminated
through polluted recharge at great distances, depending on the depth of the aquifer
and the well intake.

Figure 1: Minimum Separation Distances
Between Well and Potential Farmstead Sources of Contamination
for New Well Installation

8 feet pesticide or fertilizer storage tank (Iess than 1500 gallons;
nonpotable wells only)
*silage storage and transfer tube (plastic)
*nonpotable well

ecistern

25 feet eanimal barn pen with concrete floor
*sawage holding tank
eseptic tank

50 feet eanimal shelter or yard

feed storage facility, glass-lined

*manure hopper or reception tank, liquid-tight
esilo with pit

esilo without pit, but with concrete floor and drain
*s0il absorption unit (less than 8000 gallons/day)
ofilter strip

100 feet gasoline and other liquid petroleum products

eunderground
esurface (more than 1500 gallons)

fuel oil tanks
eunderground
esurface (more than 1500 gallons)

emanure storage structure, fabricated, liquid-tight

pesticide or fertilizer storage tank (more than 1500 gallons)

250 feet eliquid waste disposal system
emanure stack
*manure storage structure, earthen or excavated
*silage storage, earthen trench or pit

For sources not addressed: Provide as much separation as possible from well.

These are distances in the well code. L ocal waste storage ordinances may require
different separation distances.

Source: NR 112, Wisconsin Administrative Code, effective date February 1991




2. Well construction

Poor well design can allow groundwater contamination by allowing rain or snowmelt
to reach the water table without filtering through soil. Wells located in pits, or with-
out grout or a cap, can allow surface water to carry bacteria, pesticides, fertilizer or
oil productsinto your drinking water supply. Proper well design reduces the risk of
pollution by sealing the well from anything that might enter it from the surface.

The way in which awell was constructed, even if the design is sound, affectsits
ability to keep out contaminants. Several things that should be checked are described
in the following sections. Well construction information may be available from the
person who drilled your well, from the previous owner, or from the well construction
report. The Wisconsin Geological and Natural History Survey in Madison can attempt

to locate the construction report for you for asmall fee.
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Figure 2: Typical domestic well installation with dischar ge pipe extending into the home. Source: Adapted from Planning
Your Well: Guidelines for Safe, Dependable Drinking Water, University of 11linois-Champaign Cooper ative Extension Service,

December 1988.




This overview of well construction and inspection can help you understand your drinking
water contamination risk ranking. For more information, contact aregistered well driller
or pump ingtaler. Y our Department of Natural Resources (DNR) district water supply
specidist can help interpret construction requirements of the private well code (NR 112).

Casing and well cap

Thewel driller installsasted or plastic pipe called casing during construction to prevent
collapse of the borehole. The space between the casing and the sdes of the hole provides
adirect channd for surface water (and pollutants) to reach the water table. To sedl off that
channd, the driller fillsthe space with grout (cement, concrete or aspecia type of clay
called bentonite, depending on the geologic materials encountered). Both grout and
casing prevent pollutants from seeping into the well.

Y ou can visualy inspect the condition of your well casing for holes or cracks at the
surface, or down the inside of the casing with alight. If you can move the casing around
by pushing againgt it, you may have a problem with your well casing’ s ability to keep out
contaminants. In areas of shallow (less than 20 feet from surface) fractured bedrock, check
on the condition of your well casing by listening for water running down into the well.
(Pump should not be running.) If you do hear water, there could be acrack or holein the
casing, or you are not cased down to the water level in the well. Either Situation isrisky.

To prevent contaminants from flowing down insde of the well casing, the driller instalsa
tight-fitting, vermin-proof well cap to prevent easy remova by children, and entry by
insects or surface water. The cap should be firmly installed, with a screened vent incorpo-
rated into it so that air can enter the well. Check the well cap to seethat it’sin place and
tightly secured. Wiring should be in the conduit. If your well has avent, be surethat it
faces the ground, is tightly connected to the well cap or sedl, and is properly screened to
keep insects out. The well code requires avermin-proof cap or sedl for al private wells.
(Not al wells have caps. Some may have pumping equipment attached at the surface.)

Casing depth and height

The depth of casing required by the state private well code for your well depends on the
nature of the subsurface geologic materials. Minimum requirements for unconsolidated
formation wells (sand and gravel) are that casing should extend to a depth of 25 feet, or 10
feet below the gtatic water level (water level in the well), whichever is degper. For bedrock
wells, casing should extend to at least 30 feet for sandstone wells and at least 40 feet for

all other bedrock-type wells. Y our district DNR water supply specialist can advise you on
these minimum requirements. Meeting well code minimums does not, however, guaran-
tee a safe water supply; you may want to exceed minimum casing depth.

Wl cased below the water level in the well can afford greater protection from contami-
nation. Well casing extending at least 30 feet below the water level in your well can
ensure that surface water isfiltered through soil and geologic materials before entering the
well. Deeper cased wells can provide greater sanitary protection but can aso result in
aesthetic water problems caused by dissolved solids, such as hardnessand iron. Typicaly,
the casing extends one to two feet above surrounding land, preventing surface water from
running down the casing or on top of the cap and into thewell. The private well code
requiresthat at least 12 inches of casing pipe extend above the final grade of the land.

Well age

Wil ageisan important factor in predicting the likelihood of high nitrate concentrations.
A wdl constructed more than 70 years ago is likely to be at the center of the farmstead; it
may be a shallower well and is probably surrounded by many potential contamination
sources. Older well pumps are more likely to leak lubricating oils, which can get into the
well. Older wells are dso more likely to have thinner casing that is corroded through.
Even wells with modern casing that are 30 to 40 years old are subject to corrosion and
perforation. If you have an older well, you may want to have it inspected by a DNR water
supply specidist or aqualified well driller.



Wéll type

Dug wells pose the highest risk of alowing drinking water supply contamination because
they are shallow and often poorly protected from surface water. A dug well isalarge-
diameter hole (usualy more than 2 feet wide), which is often constructed by hand.

Driven-point (sand point) wells, which pose amoderate to high risk, are constructed by
driving assembled lengths of pipeinto the ground. These wells are normally smaller in
diameter (2 inches or less) and less than 50 feet deep. They can only beingtaled in areas
of relatively loose soils, such as sand.

All other types of wells, including those constructed by a combination of jetting and
driving, are drilled wells. Drilled wellsfor farm use are commonly 4 to 8 inchesin
diameter. All bedrock wells must be at least 6 inchesin diameter.

Wl depth

Shallow wells draw from the groundwater nearest the land surface, which may be directly
affected by farmstead activities. Depending on how deeply the well casing extends below
the water table, rain and surface water soak into the soil and may carry pollutants with it.

Local geologic conditions determine how long it takes for thisto happen. In
some places, this process happens quickly, in weeks, days or even hours.
Areaswith thin soil over fractured bedrock or sand and gravel aguifersare
particularly vulnerable. Even thick sands over fractured bedrock represent a
Stevulnerable to contamination.

On the other hand, thick clay soilsdon’t alow contaminants to reach the water
table. They may prevent contamination or delay the day when awell “turns bad.”
If you have a deep well (more than severa hundred feet below the water table),
the groundwater supplying your well may have traveled a considerable distance
underground over along time, offering greater protection to the well.

3. Managing and maintaining existing wells

Y ou wouldn’t let atractor run too long without an oil change. Y our well deservesthe
same attention. Good maintenance means testing the water every year, keeping the well
area clean and accessible, keeping pollutants as far away as possble, and periodically
having aqudified well driller or pump installer check the well mechanics.

Better management of your existing well

Existing wells were most likely located according to traditiona practice or regulationsin
place a the time of construction. Whilethese wellsare till legal, you may want to
consider how well yours conformsto current standards, which incorporate new knowl-
edge about groundwater contamination and well water. These standards can be found in
the state private well regulations (NR 112).

Y ou might want to move such activities as pesticide mixing, tank rinsing or gasoline
storage further from your well. 'Y ou might want to upgrade wells, get rid of well pits,
install caps or extend casings. Almogt al Wisconsin property transfer formsinclude
language regarding underground petroleum storage tanks and well water safety.

Changing the location of other practices may prove expensive. (You can’'t movealive-
stock yard or asilo overnight.) Until you can meet minimum separation distance re-
guirements, change the way you manage such structures to control contaminants.

If your siloistoo close to your well, for example, you may want to install a

system for collecting any juices draining from freshly ensiled forage. You
could install concrete curbs to direct livestock yard runoff away from the well.
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Short-term manure stacks are another example. They pose arisk of well
contamination by bacteriaor nitrates. Locate them on clay soil or, better yet,
a concrete slab to reduce the chance of polluting your drinking water. Also,
protect them from rain.

Other management changes you may want to consider include moving traffic
areas and chemical or gasoline storage areas away from the well, and upgrad-
ing or better management of your septic system.

Backflow prevention

Backflow or backsiphoning from pesticide mixing tanks allows chemicals to flow
back into the well through the hose. Use an anti-backflow device when filling pesti-
cide sprayer tanks to prevent the chemical mixture from flowing back into the well
and contaminating groundwater. Inexpensive anti-backflow devices for hoses used to
fill farm sprayers may be available from irrigation or spray equipment suppliers.

If you don’t have such a device, keep the hose out of the tank when filling the pesti-
cide sprayer.

Consider purchasing an inexpensive plastic nurse tank. A nursetank is

filled with water at the well and then used to fill the sprayer away from the
farmstead—and away from the well. (For more information about preventing
well contamination from pesticide mixing and loading practices, see
Worksheet and Fact Sheet #2, Pesticide Storage and Handling.)

Y ou should also consider anti-backflow devices on all faucets with hose connections
or maintain air gaps between hoses or faucets and the water level. Otherwise, you risk
having contaminated water in laundry tubs, sinks, washing machines, pressure wash-
ers, outside hydrants and swimming pools flow back through plumbing to contami-
nate your water supply.

Water supplies that have cross-connections between them (connections
between two otherwise separate pipe systems, such as potable and non-
potable) also put your drinking water at risk.

All backsiphon and spill events must be reported to the State Emergency Govern-
ment. To report, and to receive advice and assistance in remedying backsiphonage,
call the 24-hour Emergency Hotline of Wisconsin Emergency Government, at
(608) 266-3232. Collect calls are accepted.

Water testing

Keep an eye on water quality in existing wells by testing them annually. Although
you cannot have your water tested for every conceivable pollutant, some basic tests
can indicate whether or not other problems exist.

At aminimum, test your water annually for bacteriaand nitrate. Where the well
draws from sandy materials or granite bedrock, testing once for corrosivity is also
important. A good initial set of tests for aprivate well also includes hardness,
akalinity, pH, conductivity and chloride.

In addition, you may choose to obtain a broad scan of your water quality for a
number of contaminants. Some mail-in labs offer a screening for metals, inorganic
chemicals, volatile organic chemicals, herbicides/pesticides and coliform bacteria
for $80-$120.

The results may not include contaminants that could be near your farm—the most
commonly used pesticides in your area, for example. Test for contaminants that are
most likely at your farmstead. Test for lead if you have lead pipes or soldered copper



joints. Test for volatile organic chemicals (VOCs) if there has been a nearby use or
spill of ail, petroleum or solvent. While testing for pesticides can be very expensive
(often $80-$100 per compound analyzed), the expense may be justified if:

« your well has nitrate levels over 10 mg/l (reported as nitrate-nitrogen, NO_-N)
or 45 mg/l (reported as nitrate, NO,)

* apesticide spill has occurred near the well, or backsiphonage has occurred

» your well is shallow, has less than 15 feet of casing below the water table,
or islocated in sandy soil and downslope from irrigated croplands where
pesticides are used

For less than $20, the State L aboratory of Hygiene will test your drinking water
supply for atrazine, the most commonly used pesticide in Wisconsin. (See Contacts
and References.)

Y ou can seek further advice on appropriate tests to run from your county Extension
office or health department, or your DNR district water supply specialist.

Y ou should test your water more frequently if:

sthere are unexplained illnessesin the family

* there are pregnancies in the family

» there are noticeable changes in livestock or poultry performance

* your neighbors find a particular contaminant in their water

* you note a change in water taste, odor, color or clarity

* you have a spill or backsiphonage of chemicals or petroleum
products near your well or on your farmstead

* you apply chemicals, manure or whey to your fields within
100 feet of your well

» your livestock operation inspectors require it

Y ou can have your water tested by both public and private laboratories. A list of
certified labs is available from the Wisconsin DNR.

Follow the lab’ sinstructions for water sampling to assure accuracy of results.
Use only the container provided, and return samples promptly. Bacteria
sample bottles are sterile and must be returned within specified time limits.

Because many materials, including bacteria and nitrate-nitrogen, are naturally present
in minor amounts in groundwater or can vary seasonally, you may want to contact a
specialist for help in interpreting test results.

Bacteria and nitrates are two important indicators. At excessive levels, they
can cause health problems themselves and also may suggest problems with the
well’ s location or construction. Hardness and pH indicate how corrosive the
water may be to your plumbing system.

The chloride level aso may indicate other problems. In Wisconsin, most
chloride comes from such human activities as road salts and waste disposal.
In most areas of Wisconsin, alevel over 10 milligrams per liter (mg/l) sug-
gests that land use is somehow affecting your well.

Keep in mind that activities off your farm can affect your groundwater. Chemical
spills, changes in land use and the presence of landfills can increase the chance of
pollutants getting into your water. If your water has a high nitrate or bacterialevel,
you may want to talk with a specialist about the need for additional testing.



It is also important to record test results and to note changes in water quality over
time. In addition to water analysis test results, you should keep records of afew other
things to tell what is happening with your water system. These include well construc-
tion details, and dates and results of maintenance intervals for the well and pump.

If your water is contaminated with pollutants (other than bacteria or nitrate) that may
affect human health, the DNR Well Compensation Fund may help pay for a new well.
Call the nearest DNR district office (see Contacts and References section) for infor-
mation.

Well maintenance

Well equipment doesn't last forever. Every 10 to 20 years, your well may require
mechanical attention from a qualified well driller or pump installer. Follow these
additional maintenance practices:

*Do not use gasoline or lawn and agricultural chemicals near your well.

*Do not mix pesticides, rinse sprayer equipment or discard empty pesticide
containers near your well.

*Protect wells from household wastewater treatment systems that may back up.

4. New wells

New wells are expensive—but they are a good investment for the future. Getting the
most from such an investment means locating the well away from contamination
sources and working to maintain the quality of the well. Some simple principles:

*Follow the state recommended minimum separation distances. Wisconsin
Administrative Code NR 112 contains these separation distances and other
requirements for drinking water wells. A full listing is aso available from
either your county Extension office, awell driller or the DNR.

eL_ocate your well on ground higher than such surrounding pollution sources
asfuel tanks, livestock yards, septic systems or pesticide mixing areas. Where
practical, locate the well as far as possible from pollution sources, but no
closer than the minimum separation distances in NR 112.

*If necessary, build soil up around the well so that all surface water drains
away from it.

*Avoid areas that are prone to flooding.

*Groundwater flow generally follows surface drainage patterns. Unless you
know the exact direction of groundwater flow on your property, locate the
well so that pollution sources are between the well and the nearest creek,
river or lake. Groundwater generally flows from upland areas and discharges
in asurface water body. Inall cases, locate your well on ground higher than
surrounding pollution sources such as fuel tanks, livestock yards or pesticide
mixing areas.

*Make the well accessible for pump repair, cleaning, testing and inspection.

*Hire a competent, licensed well driller and pump installer. Make sure the
driller disinfects the well with chlorine after construction and tests the water
for bacteria after drilling (as required by state law), and provides you with
detailed information about the well’ s depth and construction.

5. Unused wells

Many farms have unused wells. Old home sites or shallow wells once pumped by
windmills are common. No one knows how many of these wells there are in Wiscon-
sin, athough estimates range in the hundreds of thousands.



If not properly filled and sealed, these wells can provide a direct conduit for
surface water carrying pollutants to groundwater without filtering through
soil, or alow contaminant movement from one aquifer to another. One
improperly sealed well in Wisconsin was buried, and only a stone covered the
top of the casing. Thiswell allowed severe contamination of drinking water
from awell on the same property. The unused well was near alivestock yard
and an absorption field. It provided direct access for the entrance of animal
wastes into the groundwater. In addition to these wells being athreat to
groundwater, large open wells pose safety hazards for small children and
animals.

A licensed, registered well driller or pump installer should be hired to close these
wells, since effective well plugging calls for experience with well construction mat-
erials and methods, as well as a working knowledge of the geology of the well site.
Y ou may, however, do your own well abandonment work. A licenseis not required,
but you must meet the minimum well code requirements when you abandon and fill
awsell.

Specia equipment is often required to remove old pumps and piping and to
properly install sealing material inside the well. Use of inappropriate materi-
als and methods can lead to well settling, collapse and continued groundwater
contamination. If plugging materials are improperly installed in awell,
patching up defective work is nearly impossible.

Pipes sticking out of the ground around the farmstead, or in an areawhere a farmstead
used to be, or under an old windmill are the most obvious places for finding unused
wells.

Y ou may not know the history of your property, however, and unused well
locations may not be obvious. A depression in the ground may indicate an
old well. Also, wells were often drilled in basements of houses, or under
front steps, or near old cisterns.

State well regulations (Wisconsin Administrative Code NR 112) require reports of
well plugging. These regulations also explain well-closing requirements.

Remove pump, piping and any other obstructions from the well.
Close the entire length of unused wells with slurries of cement or clay.

The well must be chlorinated before it is sealed. The entire length of the
well should then be sealed to prevent surface water from entering the ground-
water, and to prevent contamination movement from one aquifer to another.

The goal of proper sealing isto restore as closely as possible the geologic
conditions that existed before the well was constructed. For specific require-
ments, consult the DNR well abandonment brochure (see Contacts and Refer-
ences) or the well code.

Proper well closing takes time and money. Costs will vary with the well depth,
diameter and geology of the area. Spending afew hundred dollars plugging an
unused well near your home may prevent contamination of your drinking water.

A method of well closure that may be less expensive than previously permitted
methods was approved in February 1990. Chipped bentonite products may now be
used to fill wells and drillholes.

Contact your DNR district water supply specialist for additional information and
well closure report forms.
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CONTACTS AND REFERENCES

Who to call about...

Certified well water testing labor atories

A listing is available from the Wisconsin Department of Natural Resources at
(608) 266-0531.

Atrazinetesting

For atest kit, call the State Laboratory of Hygiene, toll free, at 1 (800) 334-1641.
In the Madison area, call (608) 265-2071, 7:45 A.M. to 4:30 P.M., Monday through
Friday.

Inter preting well water test results

Y our county Extension agent or district DNR water supply specialist:

Southern District (Fitchburg): (608) 275-3266
Southeast District (Milwaukee): (414) 263-8500
Lake Michigan District (Green Bay): (414) 492-5800
Western District (Eau Claire): (715) 839-3700

North Central District (Rhinelander): (715) 362-7616
Northwest District (Spooner): (715) 635-2101

Drinking water quality standards

U.S. Environmental Protection Agency’s Safe Drinking Water Hotline. Call toll free
1(800) 426-4791 from 8:30 A.M. to 5:00 P.M. Eastern time.

Wisconsin Department of Natural Resources, Bureau of Water Supply, at
(608) 267-7651.

Wisconsin Department of Health and Social Services at (608) 266-1120.

Approved water treatment devices

A list is available from the Department of Industry, Labor and Human Relations,
Division of Safety and Buildings, P.O. Box 7969, Madison, Wisconsin 53707.
Or call (608) 267-5265.

Requirementsfor installation of treatment devices

Before installing trestment devices on water supplies contaminated with nitrates,
heavy metals, VOCs, pesticides, microorganisms and other health-related contami-
nants in excess of enforcement standards, contact the Bureau of Water Supply,
Section of Private Water Supply, P.O. Box 7921, Madison, Wisconsin 53707.

Or call (608) 266-3415.

Financial assistance

For information on whether you qualify for partial financial assistance in replacing
your well due to contamination, contact your nearest DNR district office (listed
above) and ask for the well compensation coordinator.



L ocating possible sour ces of contamination

Qualified plumbers, well drillers, pump installers, DNR district office water supply
specialists (listed above) or county sanitarians. Besides locating contamination
sources, they can also recommend improvements.

Well construction or inspection

Your DNR district office (listed above), or registered well drillers or pump installers.

A copy of your well construction report

If report was filed with the state, contact the Wisconsin Geologica and Natural
History Survey, 3817 Mineral Point Road, Madison, Wisconsin 53705, (608) 262-
7430. Be prepared to provide the legal description (county, township, range, section
and quarter section) of the well’slocation. (If your farm covers more than one sec-
tion, make a note of that in case well drillers reported the wrong section.) If known,
provide the year the well was installed and the owner’ s name at the time. Fee: $4.00.

Well abandonment

Contact your district DNR water supply specialist.
What to read about...

Publications are available from sources listed at the end of the reference section.
(Refer to number in parentheses after each publication.)

Groundwater, groundwater flow

Groundwater: Wisconsin's Buried Treasure. 1983. Wisconsin Department of Natural
Resources, Madison, Wisconsin. (1)

Groundwater: Protecting Wisconsin's Buried Treasure. 1989. Wisconsin Department
of Natural Resources, Madison, Wisconsin. (1)

Answersto Your Questions about Groundwater, Wisconsin's Buried Treasure. 1984.
PUB-10-3200. (1)

How To Determine Groundwater Flow Direction. 1991. (4)

Wells, private water systems

WEel|l Construction and Pump Installation. Wisconsin Administrative Code NR 11.

Private Water Systems Handbook. 1979. Fourth Edition. 72 pages. MWPS-14.
Includes information on wells, ponds, springs and other water supply systems; pumps,
piping and water treatment. (Recommendations may not meet Wisconsin codes.) (5)

You and Your Well. PUBL-WS-002.85REV. (1)
Popularized summary that addresses regulation of water wells, approved construction
and installers, and shows examples of pump and well installations.

Improving Your Drinking Water Quality. 1986. G3378. (2)
Discusses water quality problemsin Wisconsin, including symptoms, causes of
problems, suggested treatment and water quality treatment systems.

Maintaining Your Home Well Water System. G3399. (2)
Provides afolder for keeping well condition, construction and maintenance records.
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Contamination, testing and inter pr etation

Bacterial Contamination of Drinking Water. PUBL-WS-003.86REV. (1)
Nitrate in Drinking Water. PUBL-WS-001.86REV. (1)

Pesticidesin Drinking Water. PUBL-WS-007.85REV. (1)

Volatile Organic Chemicalsin Drinking Water. PUBL-WS-009. (1)
Drinking Water Contamination: Understanding the Risks. 1985. G3339. (2)
Nitrates and Groundwater: A Public Health Concern. 1988. (3)

Well abandonment

Well Abandonment. PUBL-WS-016.88REV. (1)

Publications available from...

1. Your district water supply specialist or the Wisconsin DNR Bureau of Water
Supply, Box 7921, Madison, Wisconsin 53707, (608) 266-0821.

2. Your county Extension office or directly from Agricultural Bulletin, Room 245,
30 N. Murray Street, Madison, Wisconsin 53715, (608) 262-3346. There may be
charges for publications, postage and sales tax.

3. Freshwater Foundation at Spring Hill Center, 725 County Road 6, Wayzata,
Minnesota 55391, (612) 449-0092.

4. Nutrient and Pest Management Program, 1575 Linden Drive, Madison, Wisconsin
53706, (608) 262-5200.

5. Your county Extension office or the Midwest Plan Service Secretary, Agricultural
Engineering Department, 460 Henry Mall, University of Wisconsin, Madison,
Wisconsin 53706, (608) 262-3310.
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Project coordinated at Environmental Resources Center, School of Natural Resources, College of Agricultural and Life Sciences, University
of Wisconsin-Madison, in cooperation with Minnesota Extension Service.

FarmeA+Syst team members: Gary Jackson, University of Wisconsin-Extension, and Jim Ander son, Minnesota Extension Service, directors,
Susan Jones, U.S. EPA Region V, Water Division, and University of Wisconsin-Extension, project manager; Kim Cates, Wisconsin Geologi-
cal and Natural History Survey; and Fred Madison, Wisconsin Geological and Natural History Survey and University of Wisconsin-Madison.
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publication are those of the author and do not necessarily reflect the views of either the technical reviewers or the agencies they represent.

Editorial assistance provided by Bruce Webendorfer, University of Wisconsin-Extension, and Linda Schroeder, Schroeder Communications.
Specia thanksto Christine Kohler.

This publication is available from your Wisconsin county Extension office or from Agricultural Bulletin, Room 245, 30 N. Murray Street,
Madison, Wisconsin 53715, (608) 262-3346. Contact Agricultural Bulletin to determine availability before publicizing.
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