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In the management of water-supply wells, iron bacteria are bacteria that derive the
energy they need to live and multiply by oxidizing dissolved ferrousiron (or the less
frequently available manganese and aluminium). The resulting ferric oxide isinsoluble,
and appears as brown gelatinous slime that will stain plumbing fixtures, and clothing or
utensils washed with the water carrying it, and may contribute to internal corrosion of the
pipes and fixtures the water flows through. They are known to grow and proliferate in
waters containing as low as 0.1mg/l of iron. However, at least 0.3 ppm of dissolved
oxygen is needed to carry out oxidation. The proliferation of iron bacteria, in some way,
increases the chance of sulfur bacteriainfestation.

Common effects of excessiron in water are a reddish-brown color, stained laundry and
poor tasting coffee. An equally common but less well understood problem is infestation
of water supplies with iron bacteria. Iron bacteria are a natural part of the environment in
most parts of the world. These microorganisms combine dissolved iron or manganese
with oxygen and use it to form rust-colored deposits. In the process, the bacteria produce
abrown slime that builds up on well screens, pipes, and plumbing fixtures.

Possible indicators
Clues which indicate that iron bacteria may be present in well water:

« Tastesand Odors - Iron bacteria often produce unpleasant tastes and odors
commonly reported as: "swampy,” "oily or petroleum,” "cucumber,” "sewage,"
"rotten vegetation," or "musty." The taste or odor may be more noticeable after
the water has not been used for some time. Iron bacteria do not produce hydrogen
sulfide, the "rotten egg" smell, but do create an environment where sulfur bacteria
can grow and produce hydrogen sulfide.

« Coalor - Iron bacteriawill usually cause yellow, orange, red, or brown stains and
colored water. It is also sometimes possible to see arainbow colored, oil-like
sheen on the water.

« Red Slimy Deposits - Iron bacteria produce a sticky slime which istypically rusty
in color, but may be yellow, brown, or grey. A "feathery,” or filamentous growth
may also be seen, particularly in standing water such as atoilet tank.

The dramatic effects of iron bacteria are seen in surface waters as brown slimy masses on
stream bottoms and |akeshores or as an oily sheen upon the water. More serious problems
occur when bacteria build up in well systems.
Iron bacteriain wells do not cause health problems, but they can have the following
unpleasant and possibly expensive effects:

« Causeodors

«  Corrode plumbing equipment

+ Reduce well yields (clog screens and pipes)

« Increase chances of sulfur bacteria infestation



Prevention
Iron bacteria can be introduced into awell or water system during drilling, repair, or
service. Elimination of iron bacteria once awell is heavily infested can be extremely
difficult. Normal treatment techniques may be only partLIY effective. Good housekeeping
practices can prevent iron bacteria from entering awel 12
«  Water placed in awell for drilling, repair, or priming of pumps should be
disinfected, and should never be taken from alake or pond.
- Thewell casing should be watertight, properly capped, and extend afoot or more
above ground.
«  When pumps, well pipes, and well equipment are repaired, they should not be
placed on the ground where they could pick up iron bacteria
«  Thewell, pump, and plumbing should be disinfected when repaired.

Control

Treatment techniques which may be successful in removing or reducing iron bacteria
include physical removal, pasteurization, and chemical treatment. Treatment of heavily
infected wells may be difficult, expensive, and only partially successful.

Physical removal istypically done as afirst step in heavily infected wells. The pumping
equipment in the well must be removed and cleaned, which is usually ajob for awell
contractor or pump installer. The well casing is then scrubbed by use of brushes or other
tools. Physical removal is usually followed by chemical treatment. Pasteurization has
been successfully used to control iron bacteria. Pasteurization involves a process of
injecting steam or hot water into the well and maintaining awater temperature in the well
of 600C (140 degrees Fahrenheit) for 30 minutes. Pasteurization can be effective,
however, the process may be expensive.

Chemical treatment is the most commonly used iron bacteria treatment technique. The
three groups of chemicalstypicaly used include: surfactants; acids (and bases); and
disinfectants, biocides, and oxidizing agents.

Surfactants are detergent-like chemicals such as phosphates. Surfactants are generally
used in conjunction with other chemical treatment. It isimportant to use chlorine or
another disinfectant if phosphates are used, since bacteria may use phosphates as a food
source.

Acids have been used to treat iron bacteria because of their ability to dissolveiron
deposits, destroy bacteria, and loosen bacterial slime. Acids are typically part of a series
of treatments involving chlorine, and at times, bases. Extreme caution is required to use
and properly dispose of these chemicals. Acid and chlorine should never be mixed
together. Acid treatment should only be done by trained professionals.

Disinfectants are the most commonly used chemicals for treatment of iron bacteria, and
the most common disinfectant is household laundry bleach, which contains chlorine.
Chlorineisrelatively inexpensive and easy to use, but may have limited effectiveness and
may require repeated treatments. Effective treatment requires sufficient chlorine strength
and time in contact with the bacteria, and is often improved with agitation. Continuous



chlorine injection into the well has been used, but is not normally recommended because
of concerns that the chlorine will conceal other bacterial contamination and cause
corrosion and maintenance problems.

Shock chlorination

"Shock" chlorination is the process of introducing a strong chlorine solution into the well,
usually at a concentration of 1000 parts per million or more. Ideally, the well should be
pumped until clear, or physically cleaned before introducing chlorine. A brochureis
available which explains how to add chlorine and determine the amount of chlorine to
use. Otherwise, approximately 2 gallons of chlorine beach can be mixed with at least 10
gallons of water, and poured into the well. If possible, the chlorinated water should be
circulated through the well and household plumbing by running the water back into the
well through a clean hose, washing down the sides of the well casing. The chlorinated
water should be drawn into the household plumbing and remain overnight, and if possible
for 24 hours. Heavy infestations of iron bacteria may require repeated disinfections.
Shock chlorination may only control, not eliminate, iron bacteria.

Before attempting to chlorinate, or doing any maintenance on awell, it isimportant to
disconnect the electricity and understand how the well and water system works. It is
usually advisableto hire alicensed pump installer or well contractor.

High concentrations of chlorine may affect water conditioning equipment, appliances
such as dishwashers, and septic systems. Y ou may want to check with the manufacturer
of the appliances before chlorinating. The equipment can be bypassed, however, iron
bacteria or other organisms may remain in the units and spread through the water system.
It may be possible to disinfect the well with higher chlorine concentrations; and if the
water storage and treatment units are not heavily infected, disinfect the treatment unit and
piping with lower concentrations circulated through the water system.

After the chlorine has been in the well and plumbing overnight or for 24 hours, the water
should be pumped out. If possible, water with high chlorine concentrations should not be
disposed of in the septic system. It may be possible to discharge the water to a gravel
area, run the water into atank or barrel until the chlorine dissipates, or contract with a
hauler to properly dispose of the water. Water from the well should not be consumed
until the chlorine has been removed.



