Copper
Copper is both an essential and beneficial element for plant and animal life. It rarely
occurs naturally in a water supply, and its presence is generally not considered to be a
health hazard. High copper concentrations give the water a bitter taste, which discourages
people from drinking potentially harmful amounts. The recommended limit for copper in
drinking water is 1.3 milligrams per liter (mg/1).

CAUSES:
Copper is usually present in drinking water as a result of the corrosion of copper
plumbing. The more commonly occurring causes of corrosion are listed below:
Acidic Water: A soft, acidic water will dissolve small amounts of copper from the
plumbing. The amount of copper in the water will increase with the length of time the
water has been standing in the pipes.
Dissolved Solids: High concentrations of dissolved solids and chlorides increase
the ability of the water to conduct an electrical current. The increase in conductivity
accelerates corrosion by making it easier for the chemical reactions involved in corrosion
to occur.
Galvanic Corrosion: Galvanic corrosion occurs when two different metals come in
contact with each other. The differences between the two metals produce an electrical
current, causing one of the metals to corrode. An example of this would be connecting a
brass fitting to a galvanized pipe.

EFFECTS:
The most noticeable effect produced by copper is a blue-green stain on plumbing
fixtures. The water itself may also have a blue color. Copper above 1.3 mg/l will give the
water a very bitter, medicinal taste. To avoid drinking possibly harmful levels of copper
or other dissolved metals, the faucet should be run for several minutes any time an “off”
taste is noticed. This will flush any metal-containing water from the pipes.
Copper can cause a green “curd” to form when soap is added to the water. People with
light colored hair or people using a hair coloring may notice a greenish color to their hair
when washing it in water with an elevated copper concentration. Copper is also toxic to
aquarium fish.
In some people, drinking water containing an extremely high amount of copper can
cause temporary stomach cramps and general intestinal discomfort. This usually occurs
only when copper concentrations are above 60 mg/l.
TREATMENT:
1. Acidic Water: Copper present as the result of acidic water may be eliminated by
neutralizing the acidity of the water. This may be done by using a metering pump to
add small amounts of an alkaline solution (such as soda ash and water) to the water,
or by using a neutralizing filter. For further information, please refer to the Bulletin
entitled “Corrosive (Acidic) Water.”
2. Dissolved Solids: Corrosion due to a high concentration of dissolved solids may
be treated by using a reverse osmosis filter to drastically reduce the solids content.
However, this method of treatment is very expensive.
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	An alternative treatment would be to use a polyphosphate compound. The
polyphosphates will not reduce the dissolved solids content of the water, but will help
to protect the plumbing from corrosion by forming a protective coating on the exposed
metal surfaces.
3. Galvanic Corrosion: Galvanic corrosion can be eliminated by placing a dielectric
(plastic or rubber) joint between the two different metals to break the electrical current.

Corrosive (Acidic) Water
The corrosiveness of water is largely due to three factors; the pH, the amount of
alkalinity, and the hardness of the water.
Water in nature will be either acidic, neutral, or basic.
pH is a measure of how acidic or basic the water is. It is expressed as a number from 0 to
14. Neutral water, which is neither acidic or basic, has a pH of 7. As pH values decrease
from 7 to 0, the acidity of the water increases; pH values from 7 to 14 show increasing
basicity. Well water usually has a pH between 5 and 9.
Alkalinity is a measure of the water’s ability to neutralize acids and bases. It is mostly
due to the amount of naturally occurring carbonate and bicarbonate compounds which
have been dissolved by the water. Because the alkalinity can neutralize both acids and
bases, it allows the water to maintain a stable pH. This process is known as buffering.
Hardness is due to the amount of calcium and magnesium dissolved in the water. “Hard”
waters are less corrosive than “soft” waters. Hardness helps to prevent corrosion by
adding to the buffering ability of the water and by forming a protective film on the pipe
walls.
For most domestic water, corrosion will be minimal when the pH is near neutral (7),
the alkalinity is greater than 30 milligrams per liter (mg/1), and the hardness is more than
50 mg/l.

CAUSE:

The pH, alkalinity and hardness of a water are a result of the amounts and types of
minerals dissolved into the water from the surrounding soils and rocks. Water’s natural
acidity is caused by the presence of carbonic acid and carbon dioxide. When the amount
of alkalinity and hardness are low, the water cannot be neutralized and the soft water may
attack any exposed metal surfaces.

EFFECTS:

Corrosive water will attack any exposed metal surface, slowly dissolving the metal
into the water. Constant exposure to corrosive water will noticeably shorten the life of
household plumbing, eventually causing pin-holes to appear in the pipes. Corrosion will
occur at any place in the water system where water contacts metal. This includes pipes,
faucets, well casings, pressure tanks, and the well pump itself.
With copper plumbing, corrosion will cause blue-green stains in sinks and tubs, and
will give the water a bitter, medicinal taste. The taste will be most noticeable when the
water has been standing in the pipes for long periods of time, such as overnight. Anytime
a taste is noticed, or when the water has been in contact with the plumbing for longer
than six hours, the water should be allowed to run for several minutes before using. This
flushes any metal-containing water from the pipes.
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