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Minimizing Legionella
concentration In
cooling water systems

Best preventive measures are
proper engineering in the operation
and maintenance of the water system.

By Robert L. Bryant

he term “Legionnaires” disease” was
coined in 1976 after a respiratory dis-
ease outbreak among attendees at a con-
vention in Philadelphia held by the
American Legion of Pennsylvania. The
bacteria was eventually isolated and
officially named Legionella pneumophila.
Legionella pnewmophila is now associated

with two separate illnesses: Legionnaires’
disease and Pontiac fever. Legionnaires’
disease is a severe pneumonia, while
Pontiac fever is a mild influenza.

An estimated 8,000 to 18,000 people
get Legionnaires” disease in the United
States each year and approximately 5 to
30 percent of them die from the disease.

Water treatment practices

Recirculating cooling (and heating)
water systems typically require chemi-
cal treatment to minimize corrosion,
scale, fouling and microbiological prob-
lems. These problems are usually inter-
related, and in fact, act synergistically.

Biological propagation and coloniza-
tion in cooling water systems can be
very rapid since there is warm water,
oxygen and organic nutrients available.
The system is usually chemically treated
with microbiocides and or chlorine.

Unfortunately, Legionella pnewmophila
are chlorine resistant. Biocides are not
used to eliminate organisms, but simply
control the general population. Therefore,
Legionella pneumophila should be physi-
cally removed from the water since
infection is caused by inhalation of air-
borne water droplets (aerosols) contain-
ing the organism.

Ultraviolet (UV) irradiation is an
effective treatment for Legionella pneu-
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mophila if suspended solids content is
low. Suspended material (turbidity)
absorbs UV light, which increases
power requirements and reduces killing
efficiency.

Cooling water systems can produce
particulate formation through corrosion
products, soluble ion co-precipitation,
colloid aggregation and biological
assimilation. Even the best chemical
treatment programs cannot completely
prevent particulate production.

All of these particulates adversely
affect cooling efficiency, treatment/main-
tenance costs and increase amplification
of Legionella bacteria. Therefore, it is log-
ical to optimize the process by minimiz-
ing the presence of particulates.

Particulate removal methods

Minimizing particulate concentration
in a system also reduces the nutrients

Where can Legionella be found?

Legionella pneumophila bacteria are commonly found in aquatic environments and are
capable of surviving several months, multiplying in the presence of algae, scale and other |
organic matter.

Cooling towers and evaporative condensers, which are part of large, modern air-condi-
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tioning systems used to cool water and dissipate heat through water evaporation, may both
contain Legionella and other microorganisms brought in by circulating air or water.
Legionella has also been found in hot water tanks, showerheads, faucets and whirlpool

spas.

The hest preventive measures against Legionella infection are the practice of good
engineering in the operation and maintenance of air and water handling systems. Cooling
water should be treated constantly and, ideally, the quality of circulating water should be
controlled with an automatic water treatment system.

available for Legionella growth. Mechan-
ical filtration may be used to help reduce
these solids.

Biofilms, sediment, sludge and scales
can harbor the bacterium and promote
growth, as well as shield the organism
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from biocide concentrations that would
otherwise kill or inhibit it if it were

freely suspended in water.
It is generally accepted that Legionella
pneumophila bacteria can be removed
{Concluded on next page)




