LEGIONELLA SAMPLING Q & A
What is Legionella?
Legionella are gramnegative,
aerobic
bacteria that require LCysteine and iron salts
for growth. There are
at least 50 species of
Legionella consisting of about 70 distinct serogroups
currently identified1.

What are the regulations in Canada?
Currently there are no regulations in Canada pertaining to
the specific requirements for Legionella testing or system
maintenance to reduce the risk of exposure to the
bacteria. The Ontario Occupational Health and Safety Act
does state in section 25(1)(a) & (b) , that “an employer
shall ensure that, the equipment, materials and protective
devices as prescribed are provided [and] are maintained in
good condition,” and section 25(2)(h) requires that “an
employer shall, take every precaution reasonable in the
circumstances for the protection of a worker.” The Ontario
Ministry of Labour states on their website that “this
includes the maintenance of water systems and ventilation
systems in buildings to protect workers from the hazard of
Legionella exposure.2” There are also regulations for health
care facilities3 and industrial establishments4 that indirectly
state the responsibility of employers in protecting workers
from Legionella exposure.

What locations should I be sampling?
Locations for sampling should be based on a risk
assessment of all systems present at a particular location.
Legionella bacteria are ubiquitous in the environment but
there certain factors are associated with their proliferation
in natural and artificial waters. These factors include
suitable temperature for multiplication (20°C to 50°C), pH
(2.5 to 9.5), and a source of nutrients such as scale, algae,
protozoa, or other biofilm material, especially if water is
stagnant5,6,7. Systems typically considered as threats for
spreading Legionella bacteria include: cooling towers,
showers, spas, decorative fountains, domestic hot water
systems (maintained less than 60°C), humidifiers, watercooled heat exchangers, tepid-water eye wash stations,
safety showers, spray irrigation systems, spray-cooled
cutting machines, molding presses, pasteurizers, roof
sprays for humidity control, fire sprinkler storage tanks,
respiratory therapy equipment, dental hygiene equipment,
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and grocery store produce misters1,5,6,7,8,9.
Other locations may be considered based on a risk
assessment that should look at system design, including
proximity to building air intakes, possibility for public
exposure to aerosols and unused or “dead-end” plumbing
sections as well as any location fitting the previously
mentioned risk factors for Legionella proliferation10.

What sampling regime to follow?
Sampling frequency and locations should be selected
based on a risk assessment carried out specific to a
particular location.
Using aseptic technique, collect samples in clean, sterile
one litre containers that contain sodium thiosulfate.
Sample containers should remain closed until just before
the sample is taken, and closed again immediately after
sampling. Collect the water first leaving the faucet or
drainage port separately from later
flushes. Sterile swabs can also be
used to collect samples and should be
transported in water obtained from
t he
sam ple
site .
Spe cial
considerations for certain types of
samples are outlined below.
Water faucets and Shower Heads:
Water samples should be collected
from both hot and cold-water faucets
throughout the facility (i.e. nearest, intermediate and most
distant from water heaters and storage tanks). Collect the
first water that leaves the faucet after the tap is opened
and another sample, in the same bottle, after the
temperature has stabilized. Use sterile swabs to sample
faucets and showerheads10.
Water-cooled Heat Exchangers: Samples should be taken
from the make-up water supply for the exchanger and for
associated storage tanks and reservoirs. Collect additional
samples at locations distant from the make-up water
outlet and where water enters sprayers or misters. Include
samples of sludge, sediment or biofilms, with liquid
samples or using sterile swabs.
Humidifiers, Spas, Decorative Fountains and other
equipment: Collect water from tanks and reservoirs, as
well as from supply water for comparison. Include swab
samples of sediment or biofilm if present10.
Air Samples: If extensive airborne contamination is
suspected then air sampling can be arranged.
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What PPE is required during sampling?
Request that equipment be turned off while collecting
samples where possible. Wear disposable garments, slipproof footwear and eye protection while working in areas
that are wet, potentially contaminated, or recently treated
with biocides/disinfectants. Wear at least a 95% efficient,
half-mask respirator when working near potentially
contaminated equipment that might generate aerosols.

How do I submit samples for analysis?
In advance of sampling please contact GAP to arrange for a
sample kit containing the appropriate number of bottles
and swabs and sampling instructions. Label each sample
container, and include a fully completed GAP chain of
custody form with each sample submission (also available
at gaplab.com). Samples must be kept cool (not frozen),
protected from temperature extremes during storage and
transport, and must reach the laboratory within 48 hours
of sampling.

How are samples analysed at GAP?
GAP is accredited by CALA and
participates in the CDC ELITE
Program for two methods of
Legionella detection. One is a
culture based method allowing
for the enumeration of Legionella
and grouping of positive isolates
as L. pneumophila serogroup 1, serogroup 2-14, or other
Legionella species. This procedure is modified from the
Australian/New Zealand Standard 3896(1998) and AWWA
Standard Method 9260 and has been accredited at GAP
since 2002.
The
second
is
a
presence/absence PCR test. It
has the advantage of a fast
turn-around time (24-48 hours
compared to 10-14 days in the
culture method), but is not
able to group Legionella by
species nor serogroup or provide a quantitative result.

Levels of Legionella where action should be taken?

Cooling Tower
100 cfu/mL
1,000 cfu/mL

www.gaplab.com
Domestic Water
10 cfu/mL
100 cfu/mL

Humidifier
1 cfu/mL
10 cfu/mL

the system and action 2 is immediate cleaning and/or
biocide treatment with prompt steps taken to prevent
employee exposure. The Victoria Australia Guidelines
suggest that the water quality target for cooling towers be
<10cfu/mL and that a it is disinfected within 24 hours of a
positive result and re-sampled two to four days after
disinfection with the process repeated until Legionella is
no longer detected.
The World Health Organization Legionella document
summarizes regulations from a number of sources
regarding target levels for Legionella in systems. For piped
water systems the limits range from <0.05-1 cfu/mL with
immediate corrective action required for detected levels
between 1-100 cfu/mL or when a majority of samples
detect Legionella. Limits for hot tubs and bathing spas
range from <0.01-1 cfu/mL. In locations where
immunocompromized individuals are present, the risk of
infection due to Legionella is increased; therefore care
must be taken when positive samples are identified. The
WHO suggests that in these areas the limit for Legionella
be <1 cfu/mL, however the target should be <0.05 cfu/mL.
A goal of non-detectable levels of Legionella is targeted in
most cases to minimize the risk to the public.

What guidelines are available?
American Society of Heating, Refrigerating and AirConditioning Engineers Inc.
Association of Water Technologies: Legionella 2003: An
Update and Statement by the AWT
Australian/New Zealand Standard: Air-handling and water
systems of buildings—Microbial Control Part 3.
State Government of Victoria, Australia: A Guide to
Developing Risk Management Plans for Cooling Tower
Systems
US Department of Labor OSHA Technical Manual
World Health Organization: Legionella and the Prevention
of Legionellosis
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