HEALTH CONSIDERATIONS IN COOLING TOWERS
LEGIONNAIRE’S DISEASE

Legionnaire's Disease is certainly at the forefront of today's health considerations in the cooling tower industry. In 1976 an outbreak of an unknown type of pnuemonia occurred among attendees of the Pennsylvania State Convention of the American Legion. This was the first identified outbreak of Legionnaires ‘ disease, though several previously unsolved cases of respiratory illness have been linked to the bacterium Legionella pneumophila. The outbreak resulted in the deaths of 34 people and the contraction of this atypical pneumonia by 221 people. 

The Center for Disease Control (CDC) estimates that there are 10,000 -15,000 cases of Legionellosis each year in the United States, though only about 1,000 are reported. The fatality rate is estimated at 10-12%. Legionnaires‘ disease is contracted through the inhalation of airborne water droplets or mist containing viable Legionella pnuemophila (aerosols). Though anyone can contract the disease, most reported cases occur in the 40-70 year old age group. Other factors believed to increase the risk of infection include smoking, cancer, chronic respiratory diseases, kidney disease, and any immuno-suppressed conditions. 

Cooling towers, though not the only breeding ground, provide an ideal environment for fostering the growth of these bacteria that feed on microorganisms inside the tower and thrive in the hot, humid conditions. Without adequate chemical treatment of the tower or a continuing maintenance program, cooling towers can become infected.  Once a tower is infected, the bacteria can be transmitted via aerosols leaving in the cooling tower exhaust air stream. Other common breeding grounds/transmitting units are evaporative condensers, air scrubbers, misters, saunas, fountains, etc. It is estimated that 60-80% of cooling towers in the U.S. contain the Legionella pnuemophila bacterium and due to the shear number of cooling towers that are in use, the spreading of this disease has been raised as an industry concern. Interestingly enough, Legionella pnuemophila is naturally occurring in almost every water source in the United States, making it somewhat more difficult to conclusively identify outbreak sources. 

While there is no doubt that Legionnaires' Disease is a real and potentially serious threat to the well-being of persons around the world, the implementation of sensible equipment designs and appropriate operations, maintenance and housekeeping procedures can significantly reduce the risk to human health. In response to growing concern over the susceptibility of cooling tower environments to support the formation and propagation of the Legionella pneumophila bacterium, the leading US and European technical communities have promulgated recommendations intended to enable the "industry as a whole to achieve system designs and equipment which are safer to operate and maintain." A summary of these recommendations is as follows:

1. Minimize drift loss 

2. Minimize aerosol generation through water distribution system design

3. Utilize removable and inspectable fill  

4. Minimize internal exposure to direct sunlight  

5. Use basin designs that facilitate collection and removal of debris and reduce stagnation 

6. On-line cleaning (i.e. strainers/filters) should be applied where practical. 

7. Construction materials should be non-porous, with smooth easy to clean surfaces.

COOLING TOWER TECHNOLOGY

The technology utilized in all TCTC cooling towers is set apart from its competition by its superiority with respect to health/disease control considerations.  Each of the recommendations made by ASHRAE and CTI has been engineered into TCTC towers:

DRIFT ELIMINATORS

The drift eliminators used in the TCTC towers are designed to reduce carry-over to less than 0.002% and the Ultra-low eliminators reduce the drift to less than 0.0006% of the total circulating flow rate. Both of these arrangements are significantly better than the industry norm of 0.005%.  Reducing the drift losses lowers the potential risks associated with Legionnaires' disease, since transmission of the culprit bacterium has been shown to be transmitted from the towers through the drift.

WATER DISTRIBUTION SYSTEM

The large orifice nozzle and close spacing of nozzles used in TCTC cooling towers minimizes the amount of aerosols formed during the water distribution phase. This also lowers the potential risks associated with Legionella, because higher aerosol generation increases the probability that the bacterium is transmitted. 

FILL PACK

The fill media used in the TCTC cooling towers is easily inspected and when necessary can be cleaned insitu by experienced and available water treating companies.  

BASIN/SUMP

The standard TCTC basin is fully welded to reduce cracks where bacteria can accumulate and sloped to facilitate cleaning and draining.  All tower basins are shielded from direct sunlight.
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