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Investigation of Legiaonella Infection Risk

in Apartment Houses in the Old Downtown
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Division of Environmental Ecology, Incheon Research Institute of Public Health and Environment

Abstract

This study was conducted to investigate the risk of Legionella infection in apartment houses
in the old downtown area of Incheon. Analysis of 190 samples, including cold water, hot
water and the inside of faucets in 60 apartment houses, revealed that Legionella was detected
in 16.2 % of hot water samples and 3.2 % of faucet samples, but was not detected in cold
water. The detection rates according to environmental factors were highest in the following
categories: district heating systems (174 %), housing age exceeding 10 years (9.0 %), and
during the summer season(20.8 %). After recommending water supply facility management
measures and reobserving in apartment houses where Legionella existed, the number of
Legionella decreased in all apartment houses. It was found that increasing the temperature of
the supplied hot water was the most effective management method. To compare with
apartment houses, we examined the Legionella detection status in 40 multi-use facilities. Out
of 294 samples, 18(6.1 %) were detected, with public bath showing the highest detection rate
of 123 %. The serotype analysis of Legionella detected in both facilities revealed that 20.0 % in
apartment houses and 50.0 % in multi-use facilities were indentified as L pneumophila sg. 1,
the causative agent of Legionnaires’ disease. This indicates that the risk of Legionella infection
is possible not only in multi-use facilities but also in apartment houses. However, in Korea,
there is currently no clear legal inspection and regulation for the management of Legionella
in apartment houses. Additionally, there is a lack of support in terms of energy efficiency
and operating costs for maintaining the appropriate temperature of hot water supply(above 50 T).
As Legionella is widely present in the environment, and poses a high risk of infection,
requiring continuous management of pathogens, it is necessary to establish a more robust and

systematic surveillance system, along with the development and support of related systems.
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Table 1. International laws and regulations regarding Legianella management in building water systems.

Country

Regulation / Standard / Guideline

USA

ToolKit: Developing a Water Management Program to Reduce Legionella
Growth & Spread in Buildings(2017)

Health and Safety at Work Act, L8 regulations (2013)

UK Health and Social Care Act (2008)

Notification of Cooling Towers and Evaporative Condensers Regulations (1992)

Protection against Infection Act

Germany

Emissions Control Act (2017)

Drinking Water Act (2011)

Hygiene and Safety Act (2000)

Netherlands
Safety at Work Act (2007)

Environmental Protection Act (2010)

Japan Legionnaires” Disease(2003)

Notification No. 264; Technical Guideline on Measures Necessary to Prevent

Guidelines for Building Hygiene Management Education Center(2017)
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Fig. 1. Sampling site for apartment houses.
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Table 2. Analysis of Legionella prevalence in
apartment houses.

No. of
Sample . Positivity | Positive range
t positive (%) (CFU/L)
e (0]
P / Total No.
Cold
0/60 0.0 -
water
Hot
11/68 16.2 200 ~ 4,200
water
Faucets 2/62 3.2 200 ~ 300
Total 13/190 6.8 200 ~ 4,200




Table 3. Analysis of Legionella prevalence by environmental factors in apartment houses.

It No. of positive Positivity Positive range Temperture range
ems
/ Total No. (%) (CFU/L) of hot water (C)
Over 30y 4/64 6.3 200 ~ 4,200 334 ~ 75.0
Deterioration
Over 20y 3/59 5.1 800 ~ 2,200 39.8 ~ 581
of housing
Over 10y 6/67 9.0 200 ~ 1,600 39.7 ~ 75.7
E‘S?l“ 12/69 17.4 200 ~ 4,200 371 ~ 51.7
Hot water «a mgl
Centra
1/13 7.7 ~ 57.
supply heating / 300 334 ~ 573
system ..
Individual 0/108 0.0 . 355 ~ 757
heating
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Table 4. Results of re-inspenction of apartment houses and the status of management action.
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Table 5. Management of water supply facilities to prevent Legionnaires’ disease.

B Water Supply Facility Management
Management of water supply facility for cleaning and disinfection,
avoiding supply water temperature 25 ~ 45 T

Water Quality

Ta
Maintenance P ® Residual chlorine 0.1 ~ 4.0 mg/L, pH 5.8 ~ 85
water
Standards
e Using disinfectants such as chlorine
Water - Removal of sediment and attached substances by using
storange high-pressure spray cleaning equipment
Regular water & &P pray . 5 .q P
o1s tank - Stand for 30 minutes with disinfectant water with an effective
supply facility _ _ _
. chlorine concentration of 50 ~ 100 mg/L, then rinse(2 times)
cleaning and
disinfection
e Maintain at 60 C, but clean for at least 30 minutes if necessary
Hot water o .
tank # Maintain faucet hot water temperature above 50 C and cold water
an
temperature below 20 C
Water
storange | ® Clean and sanitize the water storange tank as usual
tank
e Cold water pipe : After cleaning, fill the water lines with
Clean and Water disinfectant water with an effective chlorine concentration
disinfect water supply of 50 to 100 mg/L and let stand for 1 hour before flushing
supplies if pipe e Hot water pipe : Drain the hot water from the pipes and
contamination 1s disinfect and clean them according to the methods above
suspected or
confirmed. Hot water | ® Clean at 71 ~ 77 T for at least 30 minutes
tank % Maintain the tap temperature above 65 C, be cautious of burns
e Disassemble faucet and shower connections and remove debris
Faucet

e Keep cold water below 20 C and hot water above 50 C
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