Can a water supply be properly evaluated on
the basis of one laboratory analysis for
nitrate?

No. A sample may be collected during dry
weather from a poorly located and improperly
constructed well near a barnyard, and found to
contain little, if any, nitrate. The same well
sampled following a rain could contain a much
higher nitrate concentration. Therefore, a
sanitary survey is necessary to fully evauate the
water supply and determine what may be done to
eliminate or reduce the nitrate contamination.
Such a survey includes review of the well depth,
construction, location from potential sources of
contamination, area geology, and ground water

quality.

What kind of container should | use for
collecting a sample for nitrate
deter mination?

Any laboratory certified for nitrate analysis of
drinking water can provide you with the proper
sampling container. The partial chemica sample
container furnished by the MDEQ is used by the
state laboratory for nitrate analysis. Local hedth
departments have a supply of these bottles or they
can be ordered directly from the laboratory. Ask
for Unit 32 when ordering and indicate test code
R when submitting a sample to the MDEQ |ab.
Avoid using old or expired bottles.

When a water sample is analyzed for nitrate,
how aretheresultsreported?

The state laboratory reports results to the person
submitting the sample.  Nitrate results are
reported to the MDEQ as milligrams of N per liter
of water (mg/L, N). Other labs may report

milligrams of nitrate (NO;) per liter of water
(mg/L, (NO,). Nitrite is reported as N. It is
essential to know which units are used for
reporting because they differ by a factor of 4.4.
In other words, 10 mg/L, N can aso be reported
as 44 mg/L, NOs;. Most laboratory reports will
indicate which unit is used. Mg/L is the same as

parts per million (ppm). ﬁﬁ °
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For more information please contact your
local health department, your physician or:

Michigan Department of Environmental Quality
Water Division

Groundwater Section

PO Box 30630

Lansing, M1 48909-8130

Environmental Assistance Center 1-800-662-9278  Internet address:

Phone: 517-241-1377
Fax: 517-241-1328

The Michigan Department of Environmental Quality (MDEQ) will not
discriminate against any individual or group on the basis of race, sex,
religion, age, national origin, color, marital status, disability or
political beliefs. Questions or concernsshould be directed to the
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Nitrate and Health

Large amounts of nitrate in drinking water can
cause serious illness in infants under six months of
age. This brochure answers questions about
nitrate contamination and health concerns.

What is nitrate?

Nitrate (NO,) isaform of nitrogen combined with
oxygen. It can be converted in the body to nitrite
(NO,). The maor adult intake of nitrate is from
food rather than water, but sometimes excessive
amounts of nitrate get into drinking water.

How does nitrate get into drinking water?

Nitrate, one of the most widespread contaminants,
can get into water if a wel is improperly
constructed or located where it is subject to
contamination sources. Typical sources of nitrate
include:
- wastes fromlivestock operations

septic tank/drainfield effluent

crop and lawn fertilizers

municipal wastewater sludge application

natural geologic nitrogen
ShaJIow water wells in sandy unconfined aquifers
are more vulnerable to nitrate contamination than
deeper wells protected by overlying clay strata

What illnesses can nitrate cause? !N

Elevated nitrate in drinking water can cause a
disease cdled methemoglobinemia, a blood
disorder primarily affecting infants under six
months of age. Also, because nitrate
contamination can be related to human, animal, or
industrial waste practices, excessive levels of
nitrate in drinking water may indicate potential for
the presence of other types of contaminants.

Elevated nitrate can aso cause hedlth problemsin
livestock.

What is M ethemoglobinemia?

Methemoglobinemia reduces the ability of the red
blood cells to carry oxygen. The acutely poisoned
person will have a blue discoloration of the skin
due to the reduction of oxygen in the blood. The
condition can be fatal if not attended by a
physician immediatelv.
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Why are infants mor e susceptible than adults
to nitrate-induced methemoglobinemia?

There are four reasons:

(1) Infants have a lower stomach acidity which
allows growth of bacteria capable of converting
nitrate to nitrite. Nitrite can change
hemoglobin to methemoglobin, which cannot
carry oxygen.

(2) Younginfants still have considerable amounts of
fetal hemoglobin which is more easily converted
to methemogl obin than the adult hemogl obin.

(3) Infants are deficient in certain enzymes that are
able to convert methemoglobin back to normal
hemoglobin.

(4) Inrelation to body weight, an infant consumes a
much larger volume of water than an adult.

What is“ excessive” nitrate?

The U.S. Environmenta Protection Agency has
established a maximum contaminant level (MCL)
for nitrate (as nitrogen) at 10 milligrams per liter
(mg/L) and nitrite at 1 mg/L. The Michigan
Department of Environmental Quality (MDEQ)
has adopted these standards. Private water supply
owners with excessve nitrate or nitrite should
contact their loca hedlth department or family
physician for assistance. Mortgage lenders may

refuse to finance a mortgage if the home's water
supply has nitrate above 10 mg/L.

Is there a treatment for the removal of
nitrate from drinking water ?

Nitrate can be removed from drinking water using
reverse osmoss, ion exchange, and distillation.
This equipment requires frequent, careful
maintenance and sampling to achieve and confirm
effective  operation. Improperly  instaled,
operated, or maintained equipment can result in
nitrate passing through the treatment process. In
some cases the nitrate will be concentrated above
the incoming levels. Bacteriologica problems can
aso develop in improperly ingtdled and poorly
maintained treatment systems. The MDEQ
recommends that an alternate source of drinking
water be developed, where possible, and bottled
water be used for preparing infant formula. The
loca hedlth department should be consulted for
information on deepening wells to reduce nitrate
levels. If anitrate removal system is to be used,
one with Nationa Sanitation Foundation or
equivaent certification should be selected. Boiling
water will not remove nitrate and can concentrate
it.

How often should samples be collected?

Unlike public water supplies, private household
water systems are not required by law to sample
for nitrate on a routine bass. If nitrate
contamination is known to the area, or a sample
indicates nitrate or nitrite levels gpproaching the
drinking water standards, a minimum of annua
sampling is recommended.





