Environmental Risk Assessment Guide — Fact Sheet 3
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Drinking Water Well Management

There are more than 400,000
private wells in Missouri,
accounting for more than 17 per-
cent of the state’s water supply.
These wells are used by more
than 1.4 million Missourians,
more than a quarter of the state’s
population.

In 1994 the Missouri
Department of Health released a
survey of private drinking water
wells by the Centers for Disease
Control and Prevention that
found that many Missouri wells
were at risk of contamination by
bacteria and nitrates. Researchers
tested at least eight wells in every
Missouri county, including wells
of four different construction
types: bored, hand-dug, drilled
and sand-point.

According to the department’s
findings, of the 861 private drink-
ing-water wells sampled, 481 (56
percent) tested positive for total
coliform bacteria and 189 (22 per-
cent) tested positive for E. coli
(human/animal manure bacteria).
Missouri is geologically diverse,
yet contaminated wells were found
in all geologic areas of the state.

Keeping your well water free
of harmful contaminants is a top
priority for your health and for
the environment. This guide helps
you examine how you manage
your well and how activities on or
near your property may affect
well water quality. The following
topics are covered:

Part 1. Well location. How
close is your well to potential pol-

lution sources? How might your
soil type affect water quality? How
does the local geology of your area
affect the risk of contamination of
your well?

Part 2. Well construction and
maintenance. Do you know how
old your well is and what type of
well it is? Is your well casing
properly sealed? Do you have
records stating the depth and geo-
logic profile of your well?

Part 3. Water testing and
unused wells. Has your well been
tested recently? If so, what tests
were done? Have tests of your
well water revealed any prob-
lems? Are there any abandoned
wells on yours or your neighbor’s
property? Are abandoned wells
protected against contamination?

Why should you
be concerned?

A large number of Missouri’s
rural residents use private wells
to supply drinking water. These
wells, which tap into local
groundwater, are designed to pro-
vide clean, safe drinking water.

However, improperly con-
structed or poorly maintained
wells can create a pathway for fer-
tilizers, bacteria, pesticides or
other materials to enter the water
supply. Once in groundwater,
contaminants can flow from your
property to a neighbor’s well, or
from a neighbor’s property to
your well.

Contaminants often have no
odor or color, so they can be hard
to detect. They can put your
health at risk, and it is difficult
and expensive to remove them.
Once your water becomes conta-
minated, the only options may be
to treat your water after pumping,
drill a new well, or get your water
from another source.

Protect your drinking
water and
home environment

This guide will help you better
understand the condition of your
well and how you take care of it.
The accompanying work sheet
will help you identify situations
and practices that are safe as well
as ones that may require prompt
attention.
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Table 1 - Separation Distances from Polluti

n or Contamination Sources in Missouri

Source — Missouri Well Construction Rules, Missouri Department of Natural Resources, Division of Geology and Land Survey, June, 1996

Minimum Distance

Potential Pollution or Contamination Source

10 feet Right-of-way of any public roadway
50 feet Buried sewer, septic tank, any pit or unfilled surface, or sump
Existing operating well
Petroleum storage if storage is necessary for the operation of the well
100 feet Septic tank or other subsurface disposal field
Grave or cemetary
Building or yard used for livestock or poultry
Cesspools (see note below)
Unplugged abandoned wells (see note below)
300 feet Below-grade manure storage area

Storage area for commercial fertilizers or chemicals
Landfill or lagoon
Above-ground or underground storage tank for petroleum, petroleum products or chemicals

Note: Wells with casings less than eighty feet in depth and not encountering at least ten feet of impervious material shall be located
at least 150 feet from cesspools and unplugged abandoned wells and at least 150 feet from a subsurface disposal field and septic tank,
manure storage pile, or similar source of contamination.

Additional information on
how to safeguard all water
sources may be obtained from
local University Outreach and
Extension centers, county health
departments, Soil and Water
Conservation District staff, the
Missouri Department of Natural
Resources Division of Geology
and Land Survey, federal environ-
mental agencies and the library.

Well Management:
Part 1

Well location

Your well’s location in relation
to other features on or near your
property will determine some pol-
lution risks. The nearness of your
well to sources of pollution and
the direction of groundwater flow
between the pollution sources and
your well are the primary con-
cerns.

After reading Part 1 of this fact
sheet, fill out the assessment table
in the accompanying work sheet
to determine your possible risks.
The information below will help
you answer questions in the table.

What pollution sources
might reach your well?

Whether groundwater in your
area is just below the surface or
hundreds of feet down, the loca-
tion of your well on the land sur-
face is very important. Installing a
well in a safe place takes careful
planning and consideration.
Where the well is located in rela-
tion to potential pollution sources
is a critical factor (see figure 3.1 on
page 3).

When possible, locate your
well where surface water (storm
water runoff, for example) drains
away from it. If the well is down-
hill from a leaking fuel storage
tank, septic system or over-fertil-
ized farm field, it runs a greater
risk of becoming contaminated
than does a well on the uphill
side of these pollution sources.

In areas where the water table
is near the surface, groundwater
often flows in the same direction
as surface water. Surface slope,
however, is not always an indica-
tor of groundwater flow direction.

Changing the location or
depth of your well may protect
your water supply, but not the
groundwater itself. Any condition
likely to cause groundwater cont-

amination should be eliminated,
even if your well is far removed
from the potential source.

Does your well meet separation
distance requirements?

Missouri requires that new
wells be located a minimum dis-
tance from sources of potential
pollution. Table 1, above, gives
the minimum separation dis-
tances according to Missouri
Code of State Regulations 10 CSR
23-3.010. When no distances are
specified by state or local law,
provide as much separation as
possible between your well and
any potential pollution source —
at least 100 feet. Separating your
well from a pollution source may
reduce the chance of contamina-
tion, but it does not guarantee
that the well will be safe.

What’s underground?

Pollution risks are greater
when the water table is near the
surface, because contaminants do
not have far to travel.

Groundwater contamination is
more likely if the soil layer is shal-
low (a few feet above bedrock) or
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if the soil is highly porous (sandy
or gravelly). If bedrock below the
soil is fractured — that is, if it has
many cracks that allow water to
seep down rapidly — then ground-
water contamination is more likely.
Check with neighbors, local
farmers, or well drilling companies
to learn more about what’s under
your property. For more informa-
tion on soil type, bedrock, and the
water table, see Fact Sheet 1,
EQM101, Part 1, Physical
Characteristics of Your Homesite.

Assessment 1: Well location

Use Assessment 1, Well loca-
tion, in the accompanying work
sheet to rate your well location
risks. For each question, indicate
your risk level in the right-hand
column. Although some choices
may not correspond exactly to
your situation, choose the
response that best fits. Refer to the
information above if you need
help to complete the table.

Responding to risks
Your goal is to lower your

risks. Turn to the action checklist
in the work sheet to record the
medium- and high-risk practices
you identified. Use the recom-
mendations above to help you
plan actions to reduce your risks.

Well Management:
Part 2

Well construction and maintenance

Old or poorly designed wells
increase the risk of groundwater
contamination by allowing rain
or melted snow to reach the
water table without being filtered
through soil. If a well is located in
a depression or pit, or is not
properly sealed and capped, sur-
face water carrying nitrates, bac-
teria, pesticides and other pollu-
tants may easily contaminate
drinking water.

You wouldn’t let a car go too
long without a tune-up or oil

change. Your well deserves the
same attention. Good mainte-
nance means keeping the well
area clean and accessible, keeping
pollutants as far away as possible,
and having a qualified well driller
or pump installer check the well
periodically or when problems are
suspected. When you finish read-
ing this section, fill out the work
sheet to determine risks related to
your well’s design or condition.

How old is your well?

Well age is an important factor
in predicting the likelihood of con-
tamination. Wells constructed
more than fifty years ago are like-
ly to be shallow and poorly con-
structed. Older well pumps are
more likely to leak lubricating oils,
or may cause lead contamination,
which can get into the water.

Older wells are also more like-
ly to have thinner casings that
may be cracked or corroded. Even
wells with modern casings 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
qualified well driller. If you don’t
know how old your well is,
assume it needs an inspection.

The Missouri Department of
Natural Resources Division of
Geology and Land Survey
(DGLS), may have information on
your well. The wellhead protec-
tion act was passed in 1987.
Information on wells drilled
before 1987, especially for domes-
tic wells, may be sparse, as infor-
mation was turned in on a volun-
tary basis.

Since the law was passed, it is
now a requirement for all wells
drilled to be certified, and infor-
mation is required to be submit-
ted to DGLS.
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Figure 3.2. A properly constructed drilled well.

—.. Y .

— e —:

Locking well -cap
should be a minimum
of 12 inches above

. ground surface

g
i,
Yoy
1|q‘

- Casing

Frost line

Grout

Submersible
pump

Well screen

To search for pre-law wells,

contact:

Section Secretary for
Groundwater Geology

Water Resources Program

Division of Geology and Land
Survey

P.O. Box 250

Rolla, MO 65402

573/368-2190

To search for post-law wells,

contact:

Section Secretary, Wellhead
Protection

Division of Geology and Land
Survey

P.O. Box 250

Rolla, MO 65402

573/368-2165
To help DNR-DGLS find the

well data you’ll need to give them a

legal description (section, township,

range), name of owner at the time

well was drilled, who drilled the

well and an estimate of drill date.

What type of well do you have?
A dug well is a large-diameter
hole that is usually more than 2
feet wide and is often constructed
by hand. Dug wells are usually

shallow and poorly protected
from surface water runoff.

Driven-point (sand-point)
wells, which pose a moderate to
high risk, are constructed by dri-
ving lengths of pipe into the
ground. These wells are normally
around 2 inches in diameter, less
than 25 feet deep and can only be
installed in areas with loose soils
such as sand.

Most other wells are drilled
wells, which, for residential use,
are commonly 4 to 8 inches in
diameter. Figure 3.2, above, shows
a properly constructed drilled
well.

Are your well casing and well cap
protecting your water?

Well drillers install a steel or
plastic pipe “casing” to prevent
collapse of the well hole during
drilling. The space between the
casing and sides of the hole is a
direct channel for surface water
— and pollutants — to reach the
water table (figure 3.3). To seal off
that channel, drillers fill the space
with grout (cement or a type of
clay called “bentonite”).

You should visually inspect
the condition of your well casing
for holes or cracks. Examine the
part that extends up out of the
ground.

Remove the cap and inspect
inside the casing using a flash-
light. If you can move the casing
around by pushing it, you may
have a problem with your well
casing’s ability to keep out conta-
minants. Sometimes damaged
casings can be detected by listen-
ing for water running down into
the well when the pump is not
running. If you hear water, there
might be a crack in the casing, or
the casing may not reach the
water table. Either situation is
risky.

The depth of casing required
for your well depends on the
depth to groundwater and the
nature of the soil and bedrock
below. In sand and gravel soils,
well casings should extend to a
depth of at least 20 feet and
should reach the water table. For
most wells in bedrock, the casing
should extend through the weath-
ered zone and into at least 30 feet
of bedrock. A minimum of 80 feet
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of casing should be used for all
wells.

The Missouri Well
Construction Rules state, “All
wells shall be watertight to such
depth as may be necessary to
exclude contaminants. A well
shall be constructed so as to seal
off formations that are likely to
pose a threat to the aquifer or
human health.”

The casing should extend at
least 12 inches above the ground
surface. If there are occasional
floods in your area, the casing
should extend 2 feet above the
highest flood level recorded for
the site. The ground around the
casing should slope away from
the well head in all directions to
prevent water from pooling
around the casing.

The well cap should be firmly
attached to the casing, with a vent
that allows only air to enter. If
your well has a vent, be sure that
it faces the ground, is tightly con-
nected to the well cap or seal, and
is properly screened to keep
insects out. Wiring for the pump
should be secured in an electric
conduit pipe.

Is your well shallow or deep?

As rain and surface water soak
into the soil, they may carry pol-
lutants down to the water table.
Local geologic conditions deter-
mine how long this takes. In some
places, the process happens quick-
ly — in weeks, days or even
hours. Shallow wells, which draw
from groundwater nearest the
land surface, are most likely to be
affected by local sources of conta-
mination.

Do you take measures
to prevent backflow?

Backflow of contaminated
water into your water supply can
occur if your system undergoes
sudden pressure loss. Pressure
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Figure 3.3. A poorly protected well versus a properly protected well.

loss can occur if the well fails or, if
you are on a public water system,
if there is a line break in the sys-
tem. The simplest way to guard
against backflow is to leave an air
gap between the water supply

line and any reservoir of “dirty”
water.

For example, if you are filling
a swimming pool with a hose,
make sure that you leave an air
gap between the hose and the
water in the pool. Modern toilets
and washing machines have built-
in air gaps.

Where an air gap cannot be
maintained, a backflow preven-
tion device such as a check valve
or vacuum breaker should be
installed on the water supply line.
For example, if you are using a
pesticide sprayer that attaches
directly to a hose, a check valve

should be installed on the faucet
to which the hose is connected.

Inexpensive backflow preven-
tion devices can be purchased
from plumbing suppliers.

How long since your
well was inspected?

Well equipment doesn’t last
forever. Every ten to fifteen years,
your well will require inspection
by a qualified well driller or
pump installer. You should keep
well construction details, as well
as the dates and results of mainte-
nance visits for the well and
pump. It is important to keep
good records so you and future
owners can follow a good mainte-
nance schedule.
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Figure 3.4. Abandoned wells that are not properly sealed provide
a pathway for contaminants to reach groundwater.

Responding to risks

Your goal is to lower your
risks. Turn to the action checklist
in the accompanying work sheet
to record the medium- and high-
risk practices you identified. Use
the recommendations above to
help you plan actions to reduce
your risks.

Assessment 2:
Well construction and maintenance
Use Assessment 2 in the
accompanying work sheet to rate
your risks related to well con-
struction and maintenance. For
each question, indicate your risk
level in the right-hand column.
Although some choices may not
correspond exactly to your situa-
tion, choose the response that best
fits. Refer to Part 2 above if you
need more information.

Well Management:
Part 3

Water testing and unused wells

Water testing helps you moni-
tor water quality and identify
potential risks to your health.
Contaminants enter drinking
water from many sources. Many

contaminants can only be detect-
ed through a water test.
Abandoned wells, if improper-
ly sealed, can provide a direct
route for contaminants to enter
groundwater. It is important to
identify old or abandoned wells
and determine appropriate action.
When you finish reading part 3,
fill out the work sheet to deter-
mine water quality risks related to
water contaminants and old wells.

Are there any unused, abandoned
wells on your property?

Many properties have wells
that are no longer used. Sites with
older homes often have an aban-
doned, shallow well that was
installed when the house was first
built.

If not properly filled and
sealed, these wells can provide a
direct channel for waterborne pol-
lutants to reach groundwater (fig-
ure 3.4).

In Missouri, information is
available to help you close your
own well. The publication Elimi-
nating an Unnecessary Risk:
Abandoned Wells and Cisterns is
available from the Dept. of Natural
Resources (800-361-4827) or on the
Web at: http://www.dnr.state.
mo.us/dgls/geosrv/plugging.htm

You can also hire a licensed,
registered well driller or pump
installer to close these wells.
Effective well plugging calls for
experience with well construction
materials and methods, as well as
knowledge of the geology of the
site.

The cost to close a well will
vary with well depth, well diame-
ter, and soil/rock type. The
money spent sealing a well will
be a bargain compared to the
potential costs of cleanup or the
loss of property value if contami-
nation occurs.

Closing an abandoned well
can also reduce potential liability
for injury or loss of life due to
accidents.

When was your water last tested?

At a minimum, your water
should be tested every year for
the four most common indicators
of trouble: bacteria, nitrates, pH,
and total dissolved solids (TDS).
If you haven’t had a full-spec-
trum, comprehensive water test,
then you don't know the charac-
teristics of your water.

Contact your county health
department to determine the
availability of water testing ser-
vices in your county. A more com-
plete water analysis for a private

6
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well will tell you about its hard-
ness, corrosiveness, and iron,
sodium and chloride content. In
addition, you may choose to
obtain a broad-scan test of your
water for other contaminants such
as pesticides. A good source of
information on well water quality
may be your neighbors. Ask them
what their tests have revealed.

What contaminants
should you look for?

Test for the contaminants that
might be found at your location.
For example, if you have lead
pipes, soldered copper joints, or
brass parts in the pump, test for
the presence of lead. Test for
volatile organic chemicals (VOCs)
if there has been a nearby use or
spill of oil, liquid fuels, or sol-
vents. Contact your county health
department for information on
testing for chemical contaminants.

Pesticide tests, though expen-
sive, may be justified if your well
has a high nitrate level — more
than 10 milligrams per liter
(mg/1) of nitrate-nitrogen (NO3-
N) or 45 mg/1 of nitrate (NO3).
Tests are also warranted if a pesti-
cide spill has occurred near the
well. Pesticides are more likely to
be a problem if your well is shal-
low, has less than 15 feet of casing
below the water table, or is locat-
ed in sandy soil and is downslope
from farms or golf courses where
pesticides are used.

You can seek further advice on
testing from your local University
Outreach and Extension center or
health department.

You should test your water
more than once a year if:

(1) someone in your house-
hold is pregnant or nursing;

(2) there are unexplained ill-
nesses in the family;

(3) your neighbors find a dan-
gerous contaminant in their
water;

(4) you note a change in water
taste, odor, color or clarity; or

(5) you have a spill or back-
siphonage of chemicals or fuels
into or near your well.

Water can be tested by both
public and private laboratories.
Once tested, keep a record of your
results with your records on well
construction and maintenance.
This will allow you to monitor
water quality over time.

Assessment 3: Water
testing and unused wells

Use Assessment 3 in the work
sheet to rate your risks related to
water quality and unused wells.
For each question, indicate your
risk level in the right-hand col-
umn. Although some choices may
not correspond exactly to your sit-
uation, choose the response that
best fits. Refer to Part 3 above if
you need more information.

For more information

Well construction and maintenance

m Private Water Systems
Handbook, MWPS-14. A 72-page
publication available from the
Northeast Regional Agricultural
Engineering Service (NRAES).

Water testing
University of Missouri Outreach and
Extension Publications

To find these publications on

the web, go to the following URL:
http://muextension.missouri.edu/
xplor/waterqg/

At the end of the address,
type: wq plus the publication
number preceded by a 0, then
.htm

Example:
http://muextension.missouri.edu/

xplor/waterg/wq0100.htm

m WQ100, Water testing: What
to test for

® WQ101, Understanding
your water test report

m WQ102, Bacteria in drinking
water

m WQ103, Nitrate in drinking
water

® WQ104, Understanding
home water treatment systems

Contact your local health
department or University
Outreach and Extension center,
private testing laboratories, or the
Missouri Department of Natural
Resources Division of Geology and
Land Survey at (573) 368-2165.

Drilling and sealing wells

m Contact pump installers,
well drillers, or the Missouri
Department of Natural Resources,
Division of Geology and Land
Survey.

m Missouri Department of
Natural Resources, Division of
Geology and Land Survey
Wellhead Protection Program
http://www.dnr.state.mo.us/dgls
/geosrv/wellhead.htm

Groundwater, soil type
and geology

m WQ 0023, Groundwater
Quiality, University of Missouri
Extension Publication
http://muextension.missouri.edu
/xplor/watergq/wq0023.htm

m Contact your state or U.S.
Geological Survey.

Drinking water quality standards
Call the U.S. Environmental
Protection Agency's Safe Drinking

Water Hotline toll-free at (800)
426-4791 from 9:00 a.m. to 5:30
p.m. EST Monday through Friday.
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How to order the Home=A«Syst Environmental Risk Assessment Guides:

Publications are available by mail from
Extension Publications, University of
An Introduction to Assessing the Environmental Safety of Missouri, 2800 Maguire Blvd., Columbia,

YOUT HOME (B.75) coviiiiieieisiee e EQM100 MO 65211. Please refer to the appropriate
EQM number for each publication.

(EQM101 through EQM105 include a fact sheet and work sheet.)

Site Assessment: Protecting Water Quality

Around Your HOME ($1.25)........vvveerrreeeeseereeosseeeeesseseeeesseeeessseeeessne EQM101 | Enclose your check made payable to
University of Missouri for the cost of
How to Manage and Control Storm Water Runoff ($1.25) .............cc....... EQM102 publications plus handling. Handling is $1.50
for orders that total less that $5.00, and $2.50
Drinking Water Well Management ($1.50) ..........cccccoevirirnriccnneicces EQM103 for orders that total from $5.00 to $9.99.
Household Wastewater: Septic Systems and Other For larger orders, including quantity dis-
Treatment Methods ($2.00) ........ccoeiiiiiinree s EQM104 counts, please call the number below. Missouri

residents must add 7.225% sales tax.
Yard and Garden Care: How it Affects Your

Health and Environment ($1.00) ........ccoc.everiereveerseecieseesesiesesse e EQM105 To order by phone, call (573) 882-7216 or toll-
free 1-800-292-0969.
HomeeAe=Syst Risk Assessment Guide ($4.00)........cccocervvrierinernieiernnenns EQM106
(Includes the introduction and all five fact sheets and work sheets) The complete Home=A=Syst series is available
on the web at:
http://muextension.missouri.edu/xplor/

Pollution prevention at home helps ensure your safety

For more information about topics covered in the HomeSafe series, or for information about laws and reg-
ulations specific to your area, contact your nearest University Outreach and Extension center.

Contact the Missouri Farm-A-Syst/Home-A-Syst Program at: 205 Agricultural Engineering Building,
University of Missouri-Columbia, Columbia, MO 65211.

Phone 573-882-0085.

Web site: http://www.fse.missouri.edu/waterquality/

This guide was prepared by Steve Mellis, Water Quality Associate, University of Missouri Outreach and Extension, based
on the Home=A-«=Syst chapter prepared by Bill McGowan, Agriculture /7 Water Quality Extension Educator, University of
Delaware Cooperative Extension. Adapted from FarmeA<Syst fact sheet #1, “Reducing the Risk of Groundwater
Contamination by Improving Drinking Water Well Condition,” by Susan Jones, U.S. EPA Region V, Water Division, and
University of Wisconsin Cooperative Extension.

The Missouri Home=A-Syst series was produced with funding from the United States Department of Agriculture and was
adapted for use in Missouri from the National FarmeA<«Syst/Home=A=Syst Program in Cooperation with the Northeast
Regional Agricultural Engineering Services (NRAES).

m Issued in furtherance of Cooperative Extension Work Acts of May 8 and June 30, 1914, in cooperation with the United States Department

OUTREACH & EXTENSION  of Agriculture. Ronald J. Turner, Director, Cooperative Extension, University of Missouri and Lincoln University, Columbia, MO 65211.
UNIVERSITY OF MISSOURI ® University Outreach and Extension does not discriminate on the basis of race, color, national origin, sex, religion, age, disability or status
COLUMBIA as a Vietnam era veteran in employment or programs. m If you have special needs as addressed by the Americans with Disabilities Act and

need this publication in an alternative format, write ADA Officer, Extension and Agricultural Information, 1-98 Agriculture Building, Columbia,

MO 65211, or call (573) 882-7216. Reasonable efforts will be made to accommodate your special needs.
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