






Leglonella In hospital water distribution systems 
Cost. At a 330-bed hospi

tal with three semi-instanta
neous heaters, the average 
cost of each heating unit was 
$12,000-15,000 plus instal
lation costs.2s 

Disadvantages. UV light does not provide residual 
protection because Legionella will persist in biofilms 
where UV light cannot penetrate.ss Thus, UV light 
is unsuitable as the only control measure for an entire 
hospital water system; a systemic disinfection method 
(such as superheat-and-flush procedures or hyper
chlorination) is required for hospitalwide disinfec
tion.s4,s6 Water must be filtered to minimize the accu
mulation of scale on the quartz glass tubes, and the 
tubes must be cleaned regularly. 

Cost. In 1996, four large (984.2 L/min [4.3 gps]) 
and two small (113.6 L/min [0.5 gps]) units* installed 
at a 500-bed hospital cost an estimated $50,000. A fil
tration system is an additional expense. 

Instantaneous heating system. Instantaneous 
heating systems flash-heat water to a temperature 
>88°C and then blend the hot water with cold water 
to achieve the desired temperature. 1\vo of two hos
pitals ( 100 percent) with instantaneous heating sys
temst were free of Legionella as opposed to nine of 13 
hospitals (70 percent) with conventional water tank 
systems. 7 However, instantaneous heaters did not 
eradicate Legionella in three hospitals, presumably 
because Legionella in biofilms was not affected.2s 

Method. Such systems are most effective when 
installed as the original heating system in a new 
building. If an instantaneous heating system is to be 
installed in a hospital contaminated with Legionella, 
the entire system must be decontaminated after 
installation. 

Advantages. These systems are more efficient and 
require less space than conventional hot water tanks. 
Large-volume water heaters, in which stratified water 
temperatures and sediment accumulations can support 
the growth of Legionella, are eliminated. 

Disadvantages. Heat treatment is limited to the in
coming hot water, and no residual protection is pro
vided. Complete eradication of Legionella cannot be 
achieved unless hot water temperature at outlet sites 
exceeds 60°C. Furthermore, these heaters have difficulty 
providing the large volume of superheated water 
required to flush many outlets for 30 min, so that super
heat-and-flush disinfection may not be feasible. 
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Hyperchlorlnatlon. The 
residual level of chlorine in 
domestic water is usually <1.0 
mg/L.Sl.S7,S8 Initial suppres
sion of L. pneumophila usually 
requires chlorine concen
trations of 3-6 mg/L and sub
sequent maintenance con
centrations of 2-4 mg/L. 
Continuous hyperchlorination 
has been used with variable 
success to control the growth 

of L. pneumophila.12,43,59-62 Supplemental chlorina
tion in the range of 2-6 mg/L has also been combined 
with the superheat-and-flush method.43,63 In one 
hospital, L. pneumophila recolonized after shock (i.e., 
periodic) hyperchlorination two to five months after 
chlorine concentrations returned to baseline levels. 64 

Method. 1\vo approaches have been applied: shock 
hyperchlorination and continuous hyperchlorina
tion. During shock hyperchlorination a pulse of chlo
rine is injected into water to achieve a concentration 
of 20-50 mg/L throughout the system.38,55 After 1-2 
hours, the water is drained, and the system is mixed 
with incoming water so that the residual chlorine 
returns to 0.5-1 mg/L. 

Continuous hyperchlorination is accomplished by 
continuous injection of calcium hypochlorite, sodium 
hypochlorite, chlorine dioxide, or gas chlorination. 38,65,66 
Residual chlorine concentrations will fluctuate because 
of changes in incoming water quality, flow rates, and 
scavenging by system materials or indigenous biofilms. 
Engineering personnel need to be trained to monitor the 
residual chlorine concentration. 

Combined shock and continuous chlorination was 
tested by adding 10 mg/L of chlorine to the water 
heaters for 30 min followed by systematic purging 
of the hot water system with cold water containing 
1-1.5 mg/L of residual chlorine.67 However, five to 
seven months of intermittent chlorination was re
quired before Legionella was eradicated. 

Advantages. Residual disinfectant is provided 
throughout the entire water distribution system. 

Disadvantages. Chlorine is highly corrosive and 
damages pipes. Three years after chlorination at the 
University of Iowa hospital, the incidence of pipe 
leaks was 30 times the rate before chlorination.68 
Even after all hot water pipes were coated with a 
sodium silicate precipitate, one to three leaks per 
month continued to be noted.68 

Chlorine may only suppress Legionella rather than 
kill it, and rarely can Legionella be eradicated by this 

*Aquafine, Valencia, Calif. 
tLeslie Controls, Tampa, Fla. 
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