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PREFACE

This Standard was prepared by the Standards Australia Committee FT-020, Water
Microbiology, to supersede AS/NZS 3896:2008.

The objectives of this revision are—

(a) toreview the selective media and the volume of the inoculum used in this method;
(b) to incorporate culture media and reagents and to remove reference to AS 4276.2;
(c) to update reference cultures; and

(d) to update the references.

Committee FT-020 did not recommend the adoption of ISO 11731:1998, Water quality—
Detection and enumeration of Legionella, and ISO 11731-2:2004, Water quality—Detection
and enumeration of Legionella, Part 2: Direct membrane filtration method for waters with
low bacterial counts, either alone or combined as Australian Standards because these two
ISO Standards do not align with current health policy and legislative requirements.

This Standard is suitable for the testing of treated and untreated water samples. If low levels
of Legionella spp. are anticipated in a water sample, AS 5132, Waters—Examination for
Legionella spp. including Legionella pneumophila—Using concentration, may be more
appropriate.

The term ‘informative’ has been used in this Standard to define the application of the
appendix to which it applies. An ‘informative’ appendix is only for information and
guidance.
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FOREWORD

This Standard stems from a need, expressed by health authorities and other stakeholders, for
a standard method for the enumeration of legionellae in waters to facilitate the monitoring
of the effectiveness of measures adopted for preventing the proliferation of legionellae in
waters.

Legionella pneumophila serogroup 1 causes ‘Legionnaire’s’ disease. However, some other
Legionella are potentially pathogenic and may cause legionellosis. This revised Standard is
designed to estimate the number of L. pneumophila and a range of other Legionella spp., the
presence of which may indicate poorly managed water systems.

The method is suitable for use in a laboratory equipped to carry out routine microbiological
work.

Some Legionella can be identified with commercially available systems, while others may
require specialized testing not normally available in routine testing laboratories.

Strain characterization of Legionella isolates required as part of outbreak investigations is
not within the scope of this Standard. This is normally carried out by public health
microbiology laboratories. Other laboratories that isolate Legionella strains related to
outbreaks should refer any Legionella isolates to a laboratory with Legionella strain
characterization capability.

Documents

Document Sharing Hub

Full document details: AS 3896-2017


http://www.avadocuments.com/doc/as-3896-2017
http://www.avadocuments.com/doc/as-3896-2017
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STANDARDS AUSTRALIA

Australian Standard

Waters—Examination for Legionella spp. including Legionella
pneumophila

1 SCOPE

This Standard sets out a method for isolating and estimating the number of Legionella
pneumophila and a range of other Legionella spp. in water. This method is applicable to all
water samples, including recreational, industrial, waste and natural waters.

NOTES:

1 A flow chart of the procedure is shown in Appendix A.

2 While this method is suitable for the testing of all waters, there is a separate method

(AS 5132) that is designed specifically for concentration of water where a lower limit of
detection is required due to public health concerns.

3 This method will isolate the species L. pneumophila but not all other Legionella spp.
L. pneumophila serogroup 1 accounts for the majority of legionellae infections.

4 Conditions that favour the isolation of L. pneumophila do not necessarily apply to some
Legionella spp. However, treatments and media included in this method are designed to
enhance the recovery of other species in addition to L. pneumophila.

2 REFERENCED DOCUMENTS
The following documents are referred to in this Standard:

AS
2031 Water quality—Sampling for microbiological analysis (ISO 19458:2006, MOD)

5132 Waters—Examination for Legionella spp. including Legionella pneumophila—
Using concentration

AS/NZS
2243 Safety in laboratories
2243.3  Part 3: Microbiological safety and containment

4276 Water microbiology
4276.1  Method 1: General information and procedures (ISO 8199:2005, MOD)

3 PRINCIPLE

The sample of water is cultured on specified media directly as well as after heat and acid
treatments. Presumptive Legionella colonies are taken through confirmation tests.
Confirmed Legionella isolates can be speciated and serotyped as required.

4 SAFETY PRECAUTIONS

The safety precautions for microbiological laboratories, as described in AS/NZS 2243.3,
shall be observed.

Legionella cultures on solid culture media can be handled safely by trained staff on the
open bench in a conventional microbiology laboratory conforming to Containment Level 2.
Infection is caused by inhalation of the microorganism and it is advisable therefore to
assess all procedures for their ability to produce aerosols. If in doubt, carry out the work in
a biological safety cabinet.
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5 CULTURE MEDIA, REAGENTS AND REFERENCE CULTURES
5.1 Culture media

The culture media shall be as follows:

(a) Buffered charcoal yeast extract agar (BCYE).

(b) Buffered charcoal yeast extract agar with MWY selective supplement (MWY) or
buffered charcoal yeast extract agar with GVPC selective supplement (GVPC).

(c) Buffered charcoal yeast extract agar with BMPA selective supplement (BMPA) or
buffered charcoal yeast extract agar with selective supplements (BCYE+AB).

(d) Buffered charcoal yeast extract medium without L-cysteine (BCYE-Cys) or Blood
Agar (BA).
(e)  Diluent: sterile 0.1% peptone or sterile quarter strength Ringer’s solution.
NOTE: See Appendix B.

5.2 Reagents and identification systems
5.2.1 Acid buffer

Acid buffer shall be prepared using the formulation and procedure.
NOTE: See Appendix B, Paragraph B11.

5.2.2 Speciation/typing system(s)

Speciation systems, using latex agglutination, direct or indirect immunofluorescence, mass
spectrometric and molecular techniques are available for identifying known serogroups
and/or genotypes of L. pneumophila and other Legionella spp.

The laboratory shall ensure that the system or systems used are suitable for the laboratory’s
requirements for identification/typing. Fitness for purpose may be demonstrated by
reference to the manufacturer’s validation data or to evaluation studies published in the
scientific literature.

5.3 Reference cultures
5.3.1 Positive cultures

Two positive cultures (Legionella pneumophila and a non-pneumophila sp.) shall be used.
The following choice of the non-pneumophila reference culture [see Clause 5.3.1(b) or
5.3.1(c)] is left to the discretion of the laboratory:

(a) Legionella pneumophila serogroup 1 WDCM 00107 or a culture traceable to this
strain.
NOTE: WDCM—World Data Centre for Microorganisms.
(b) Legionella micdadei (synonym Tatlockia micdadei) ATCC 33218 or CIP 103882 or
NCTC 11371 or a culture traceable to one of these strains.
NOTES:
1 There is currently no WDCM culture reference for this strain.
2 ATCC—American Type Culture Collection.
3 CIP—Collection of Institut Pasteur.
4 NCTC—National Collection of Type Cultures.
(¢) Legionella bozemanae (synonym Fluoribacter bozemanae) ATCC 33217 or
NCTC 11368 or a culture traceable to one of these strains.
NOTE: There is currently no WDCM culture reference for this strain.
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5.3.2 Use of reference cultures

The reference cultures are used in analytical quality control procedures relevant to this
method. The purpose of the reference cultures is to demonstrate and ensure that typical
growth characteristics and test reactions are exhibited by the cultures on the media and in
the tests used in this method.

As a minimum, the reference cultures shall be used to provide assurance that the method
has been applied properly. Each day samples are processed by this method, suspensions of
the positive reference cultures are submitted to the test procedure. Growth of the positive
reference cultures obtained is taken through the procedure as far as any isolate obtained
from the samples, including confirmation tests.

If the reference cultures do not give appropriate results, then an investigation shall be
undertaken. Test results shall be regarded as invalid unless the investigation reveals reasons
for this failure that invalidate the quality control procedures, e.g. prepared suspensions
shown not to contain target bacteria.

5.4 Quality control systems

The laboratory should have a clearly defined quality control system to ensure that the
apparatus, culture media, reagents and technique are suitable for the test. The use of
positive controls is part of this system.

6 APPARATUS

The apparatus shall be as follows:

(a)  Pipette capable of delivering the required volume, i.e. 0.1 mL.

(b) Water bath capable of operating at 50 £1°C.

(¢) Incubator capable of operating at 36 +2°C.

(d) Plate (or stereo) microscope or hand lens, 10x to 20x magnification.

(e) Long-wave (360 nm approximately) ultraviolet lamp.

NOTE: Usual microbiological apparatus are not listed.

7 SAMPLING, TRANSPORT AND STORAGE

Sampling, transport and storage shall be carried out in accordance with AS 2031.

8 PROCEDURE
8.1 General

Several independent steps are used to optimize the recovery of Legionella spp. from water
samples (see Clause 8.2). These steps, which include direct plating, heating and acid
treatments are all integral to the method. Pipettes shall be used to dispense 0.1 mL volumes.
Spread plate technique using entire plates of approximately 90 mm diameter shall be used.

NOTE: If high counts are anticipated, dilutions or smaller volumes, in addition to the volumes in
this procedure, can be used.

8.2 Isolation of legionellae
8.2.1 Isolation procedure

The samples shall be inoculated onto plates of selective media, as specified in Clauses 8.2.2

to 8.2.4.
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