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Viember —liechncal Committee ME/62 with Standards Australia ANDARDS
(ASINZS 3666 part 1~4 — Air-handling and water. systems of:buildings — microbial control) Aust

(AS 1851 Sect.13 — Servicing off HVAC and Smoke Control)
(AS1682 part 1 & 2— Manufacture & Installation ofi Fire Dampers, Smoke: Dampers & Air: Dampers)

Fellow Member — (and past State President and National \Vice President;)
Institute ofi Plant Engineers of Australasia [F.IPEA]

Companion Member — Institute of Plant Engineers [Comp. IEAust]
Professional Member — Fire Protection Association of Australia
(Founding) Member — Australian Institute of Emergency Services [M.AIES] (DIALES;
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Services Engineers

Member (and Sydney Chapter Vice chaiman) — Engineers Australia’s h RUSTRALA
Society of Building Services Engineers [M.SBSE] D

Member — Engineers Australia’s Society of Fire Safety [M.SFS] Ny

Committee Member — Chartered Institute of Building Services Engineers
[Aff.CIBSE]

Recipient of the National Australia Medal with two bars & ESM for service M
to the NSW State Emergency Services
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Leejionsllosis

alegionnaines - disease - anracute
PREUMONIa

| il = Pontiac fever,

= Similar to influenza but has a high
attack rate

= Theories
= an allergic reaction to Legionella
= [nhalation of dead Legionella
= Inhalation of stray bacterial cells
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EffEC ONICENAl MERNOUSISYStEN

Effect on the central nervous system sometimes includes

E. Lethargy £2 Hallucinations
&2 Confusion 2 Insomnia

E2 Delirium 2 Slurred speech
2 Disorientation 2 Amnesia

2 Depression 2 Coma
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Group L.D Cases Fatalities

=¥ American Legion Members 182 29

“Broad Street” 39 5
Community Group

Total 221 34
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1979 Melbourne evap. Condenser Industrial
1979 Ballarat Shower system in Psych. Hospital
1985 Wollongong cooling tower Social club
1986 Adelaide cooling tower in hospital

1987 Woolongong cooling tower for pharmacy
HB32 developed as interim & AS/NZS3666 committee formed

1988 Adelaide potting mix

1988 Sydney cooling tower at bowling club
1989 Burnie Tas cooling tower at hospital
1992, 1993, 1994, 1995 & 1998 Sydney West

2000 Melbourne Aguarium cooling tower 125 infected 4 died
Vic DHS mandated controls and RMP’s
2010  NSW Public Health Act strengthened

2016 Sydney Cooling Tower at Club 15 people infected
2018  NSW Health introduced mandatory testing & RMP’s

2019 January Sydney 4 people infected
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Air Flow

1. Solid connection between roof drain 1
and condensate drain.

2. Questionable slope on
condensate drain.

3. Roof drain also used as vent and
condensate drains on four floors.

Roof Drain
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it

Cell
DNA sfrand Membrane
I wal y

Flagelium

2-6 um


Presenter
Presentation Notes
Penicillin has no effect as does non-oxidizing biocides due to the extremely hardy cell wall
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FIRE ASSESS FIE=ig)fsyel [EISraelensis [ guinlivaniirSEH&:2
" il L.birminghamensis:  LL.jamestoWwnensis (@)
Ul C.bozemaniilSG 162 [Ljordanis LLrubrilucens
(L' ] L brunensis LL.lansingensis L.sainthielensis’ SGil &2
gl | .CHErTi] L.longbeachae SG1&2 L.santicrucis
L.cincinnatiensis L.londenensis L.shakespearel
L.dumoffii | .maceachernii L.spiritensis
L.erythra L.micdadei L.steigerwaltii
L .fairfieldensis (b)  L.moravica L.tucsonensis
L .feeleii SG 1&2 L.nautarum L.wadsworthil
L.geestiae L.oadridgensis L.waltersii (a)
L.gormanii L.parisiensis L.worsleiensis
L.gratiana L.pneumophila SG 1-16

(a)first identified at Adelaide
(b)first identified at Melbourne


Presenter
Presentation Notes
Legionella longbeachae is responsible for 51% of  all Legionella infections of the 300 cases reported each year in Australia. The species is primarily found in potting mix.
It doesn’t really like immersion in water but prefers the moist, steamy environment of a potting mix bag.

Legionella pneumophilia
Legionella – because of the original infections association with the American Legion
Pneum – Lung and ophla – loves
So the Legionella that loves the lung
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Research by Dr. Carl Fliermans
Location Salinity L. Pneumophila
km. Upstream ppt counts per mL
320 0.05 1100
190 0.06 2800
34 0.50 140
0 18.1 110

3 km from mouth

‘0 Atlantic 34.5 Below detection
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Mesophiles

Legionella
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Growth Rate

10 15 20 25 30 35 40 45 50 55 60 65
Temperature,° C


Presenter
Presentation Notes
Legionella pneumophilia is Killed instantly at water temperatures in excess of 63degC
It is suggested that wherever possible, that warm water temperature be kept below 25deg and heating water above 46degC
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Water flow

> Raised layer
(upto 100 um)

Microcolonies

| ‘ :‘Basal layer
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Material surface |


Presenter
Presentation Notes
The sample that you take and analyse is only a slight indicator of the system microbial content
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0 70 mins.|__.

(Adelaide research by Clive Broadbent)
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Eliicl Shaz

SYStem

1. Low Stress,

low pressure loss
design (100 Pa/m,
copper or plastic)

2. High Stress,
high pressure
loss design (1000
Pa/m, copper or
plastic)

[FSIEESSES

Parameter.

Velocity, m/s
Reynolds No.
Friction factor
Shear stress, N/m?2

Velocity, m/s
Reynolds No.
Friction factor
Shear stress, N/m?

25

0.4
8980
0.011
0.22

1.6
35940
0.06
19

RPIpE Sizemm

30)

0.75
33700
0.01
0.70

2.6
116800
0.045
38

1100,

1.2
107820
0.0085
1.5

3.8
341420
0.035
63


Presenter
Presentation Notes
0.3N/m2 or 0.3Pa is all that is required to shear biofilm bundles and place them in suspension
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Sample Fegienellas B
Bulk water, cfu/mL 10 700
Debris at filter, cfu/gram 3 X 104 2 x106
Water drained from dead 2% 10 | 3x 10

space at bottom of filter, cfu/mL

- Prof. H. Garnett, Wollongong Uni, March 1991


Presenter
Presentation Notes
Helen Garnett is now the CEO of the Atomic Energy Commission
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i

Contractile
vacuole

Pseudopods

Food vacuoles


Presenter
Presentation Notes
Protozoa is the lowest form of animal life and feed on bacteria
There are 30,000 Groups
It takes 70ppm of Chlorine to kill protozoa
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Presenter
Presentation Notes
Protozoa is the lowest form of animal life and feed on bacteria
There are 30,000 Groups
It takes 70ppm of Chlorine to kill protozoa
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Presenter
Presentation Notes
Smokers have trouble producing macrophage (a form of white blood cell) that attack Legionella


NEW DIRECTIONS IN BUILDING SERVICES®
 NEW DIRECTIONS IN BUSINESS SAFETY® FIRE ASSESS™

Parramatta (11998) 28,000 cfu/m Lt
Burnie (1989) 230,000
Merrylands (1:989) 165,000 (VAR CONGENSEN)
= Adelaide (1985)110,000
= Melbourne (2000) 6,900 and 3,000 (Lp not 1 - 15,000)
(aguarium)
= \Wollongong (1987) 2,300 (not representative)
= Fairfield (1992) 550 (not representative) (MacDonalds)

sssss

Sydney

(2007) not yet published (Royal Automobile Club)
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Legon=slls onobeachae notifcations in NS resicdents .,
by Five wear age arodp, Ssex and month of disease onset. O Apr2008 - 2 kdar200f

Mo, of notificalons

5
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et updated - 2 Aprl 2007
lud &= casas whers SEx of Bge s onkncwen.
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Legion=lla oneumnmophila notifications im HRNSYY resicdents.
by Flve wear age groudp, sex and month of disease onset. Ol Apr20068 - Z2 0 kdar200f
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mDrift (water droplets containing
suspended bacteria)
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COMPONENRLS
Fan & Cowl
Drift eliminators

Blstributor — spray nozzles
Fill B -

{ A *, RS
Intake solar & splashout filte r S— | H"‘“‘“\\\\\\\\ g

Basin _1_1':; B .‘ ~

Sump
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y

im .«-:/s = best
3m/s = Ineffective
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MINALeYRS

-NO ELIMINATORS FITTED
-STANDARD ELIMINATORS

-HIGH EFFICIENCY
2-PASS PLASTIC TYPE
ELIMINATORS

(Source-Dr. P.J. Dennis of Thames Water Services)


Presenter
Presentation Notes
A None = None
B Standard = steel
C Plastic = Plastic high efficiency

Julian Dennis
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22
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19
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A7

COOLING LOAD
60 %

30

28 26 pL 22 20

Entering tower water temperature°C
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Other considerations:

What sort of equipment is this
condenser water supplying

If supplementary A/C or screw chillers are connected,

you should get expert advice before you lower the
condenser water temperature as you could liquid slug

the compressor/s and cause substantial damage.

On the other hand a modern centrifugal or reciprocating
chiller would operate very well at much lower temperatures



NEW DIRECTIONS IN BUILDING SERVICES®
 NEW DIRECTIONS IN BUSINESS SAFETY® FIRE ASSESS™

' | ! |
’ i'.:"',,.-l'.‘ I-.

Was
—— e

WatertheatmenHaliCoBIINGOWELS

|

1

2
Ua
¥ o

ey s Contreliefiscalerssiouling

wn i
.

il w Control oficorrosion

rr==t¥ & Control of microbiological erganisms



NEW DIRECTIONS IN BUILDING SERVICES®

| , NEW DIRECTIONS IN BUSINESS SAFETY® FIRE ASSESS™
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BIGGIG
SPUNPOSE
contrellefimicrobrali pepulaten; minimise fouling

2 IWOYPES
Oxidising - act'by damaging cells. Fast acting,
effective against wide range, rapidly used up and
non-penetrant

Non-oxidising - act by poisoning cells. Slower acting,
activity may vary between organisms, less rapidly
used up, and penetrant

Effective biocide treatment depends on suitable
contact time at the correct dosage


Presenter
Presentation Notes
Clean, followed by disinfect
Biocides don’t differentiate between bacteria and Gum Leaves
If corrosion in steel is a problem, this can be reduced by sacrificial magnesium blocks
Non-oxidizing biocides kill on a single cell component, acting as a slow acting poison
It’s best to dose between Midnight and 4AM with circulation pumps operating as this has the best effective system temperature and no sunlight
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Makeup | Bleed Valve Water
| _ | Plant

Flow Line

@Pump g
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Efiggt of clgconpiEiminaiion of
COOIMOROWERWALEINFEYIONE] 2
CONCENAONS

I m Mean time from detected and sterilised, till
undetected

= 5.0 +/- 5.0days

m Mean time once clear, without biocide to
redetected

= 16.5 +/- 10.7 days
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n Days to Zero Days to Return nv  T.B.C Drop

Biocide

e 2kd | Fentichlor 9 6.0 20.1 8 No
BCD 9 5.7 17.3 9 Yes
BNPD 11 16.2 7.5 5 No
Chlorine
decontamination A 5.0 17.0 20 Yes

n = number of challenges
nv =number of successful challenges


Presenter
Presentation Notes
Fenticlor best non oxidizing
While BCD is a good oxidizing biocide, it can create sub-sequential problems – if used extensively in a system with a timber tower it will cause delamination of plywoods and stripping of passivation protection from pipework – suggest use to disinfect or secondary biocide but not as the regular control biocide.
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ASHRAERIGCIAESTUAY,
Cyanocarbonate - Ineffective
- carbamate (454 ppm)

Polymeric quaternary - Ineffective
-amine (80 ppm)

W resssess CoMm.aU

Isothiazolin (150 ppm) - Ineffective

Glutaraldehyde (150 ppm) - Effective but short lived
(24 to 72 hrs)

BCD (10 ppm) - Effective while 0.2 to 1.0 ppm
free chlorine residual maintained.
Economical and reliable

Conclude: “uniqueness of each site must be considered

when developing any treatmentregime” . -\ o.cooich Project RP-586
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Presentation Notes
This is what occurs when there is extensive high level piping to the hot deck of the tower (without a control valve)
Pump stops so no discharge, system water continues to run until supply is equalised. Water fills basin and excess overflows.
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Presentation Notes
No chemical containment, poor drain control.
In NSW & VIC must go to sewer and draining of system for cleaning is limited to a drain rate less than 200L/hr (that’s less than a 44 Gallon drum)
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Presenter
Presentation Notes
Keep chemicals inside so containment can’t fill with rainwater.
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Presenter
Presentation Notes
Keep chemicals inside so containment can’t fill with rainwater.
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Presentation Notes
Keep chemicals inside so containment can’t fill with rainwater.
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The drip feeder was derived from
a hospital saline drip.

It was developed in Australia
Ruben Roberts of Maxwell Chemicals after a stay
in hospital where he was placed on a drip feed

While it was cheap... its reliability
was/is questionable and it did not
respond to system changes or
operation
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Presentation Notes
Developed in Australia by Ruben Roberts of Maxwell Chemicals and based on a drip feeder from a stay in hospital.
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Presentation Notes
Kitchen exhausts provide nutrient to bacteria and swamp biocide effectiveness
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Installing a central divider would fix this.
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Prevailing Wind
from South
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Adjacent to a regional shopping centre and railway station in Victoria
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Solids collect in
base and are
purged automatically
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Preferred

http://www.filtomat.com.au/images/gen/filtpic4big.gif
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NEE. fail to disinfect at the
=22 bowl perimeter.

When exposed to sunlight
Incubation occurs,
elevating microbial growt
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il

Dosmg Pumps

Recently audited active system

Biocide dosing

had been
Inoperative for some time.

No service record describing
this malfunction

This type of pump should never be
Installed exposed to direct sunlight




NEW DIRECTIONS IN BUILDING SERVICES®
FIRE ASSESS™

_rme nsim

It

) ff'

ARt AL R

i

..h
T
]




NEW DIRECTIONS IN BUILDING SERVICES®
FIRE ASSESS™

-
=
=
=
==

h

u
o
41}




NEW DIRECTIONS IN BUILDING SERVICES®
FIRE ASSESS™

A - - =

'_rme ASSESS

I

".'."1' g

Importance of cleaning stram'st a's part of
cleanlng system routine (afiej;vlﬂly circulating)
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Positive Shut-off Valve \
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=EINOIoUthreaks irom pPeWEr Station toWErS
-continueus

"B = Many outbreaks from evaporative CONdensers
= -intermittent

= Ratio area-to-volume
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L TE LAY ."""' JEE L e e L R T —
SYStem-surrace-arearatio
400
Mean Legionella Counts in
Colony Forming Units per Typical small towers
mL of water
300" are in this range
Wy fresssess com.a 2 0 D _ :
Power station towers
are below 5, i.e. inherently
very safe designs
100
(Clive Broadbent Adelaidg research)
0 ; s :
S 10 20 40

Surface area volume Ratio*

*Surface areas calculated from permanently wet surfaces only (consitent units)
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Legionella
in Make-up
COOLING
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Nutrients
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Chemist shop A/C
Proprietor didn’t use
A/C during week,
Weekend manager
switched it on as soon
as he entered the shop
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il Previously known for:
= Vickers-Armstrong, now BAE Systems

= Nuclear submarines
= Port
Now also known as a place where:

m 7/ people died and over 40 were
effected with Legionella
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lﬁf Sou GCE :
5 Maintenance access covered

Extremely poor installation
design.

While all this poor design
contributed there was also
Very poor maintenance

Council Contracts Manager
terminated service agreement
and was charged with

Industrial Manslaughter
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Philadelphia walkway
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Protype for Brooklyn Bridge
(pedestrian)
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Protype for Brooklyn Bridge
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Hospital discharge to aged care recreational area and car park
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Adjacent to Heart & Lung ward
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Cornissionire
= handing eVveraprejectithatiis sale; omimakers
[GIUSETS

sl = Drecommissioning
= |S not just testing and balancing

= |S ensuring system performs as an integrated
whole

= requ Ires perseverance
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T3

VA COMMISSION

The

Successful commissioning includes

Was
——

-
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N0 PIOCESS

& planning, reperting; eom prejectinception
= 0ngoing traning pregram
= attention to health and safety

= as well as ensuring systems actually
function as intended

= Requirement to provide complete
“as built” documentation & O&M Manuals

We recommend that you check out the www.webfm.com.au system for completing your O&M requirement
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& CONtractor Weariness

= emphasis on short cuts
= client haste to eccupy.
@ early handover
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OA intakes on either side and within 6m.
System commenced operation before a water treatment maintenance contractor engaged.
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etalls
= New CBbrofficehbuiding

= Noewater treatmentattcommIissioning
NG e NEXt 6GiMoeNthS

= Prevailing winds: tower: to OA intake
= |AQ complaints, then

= | egionnaires’ disease outbreak —
/ confirmed cases

= Potential to cause major epidemic

D
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[DETAUIS
= SPEC. requirednyarestatictests; precieaning;

HUSHING REIGKE GPErRALIGN, aute Water treatiment,
feulrmgrremoyval

= ChemicalinhibIter i system
=  No biecide
= \Water dumped from system 2 weeks before

startup

= Refilled

= Contractor initiated starting, testing without
biocide

= Qutbreak followed startup (21 cases)
= Cases upto 2.5 km away
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d discharge access panel
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VIEIROURREAGUANRIUIN

= Siterdustiieadinigh
= RPipig/pumpingiriegulanities
2 Nobalance line between towers
= Return piping at high'level
= No anti-syphon trap
= Overflow on pump shutdown
= Plant, incl. chillers, on manual control

Contd
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VIO UTEA

S ik
gUarnium

= Chemicaliinjected atreturmiline

= Componentry (desing pump)
unreliable

= Only one biecide In use
= pon-oxidising
= |ow concentration
= Contractual difficulties
m 125 confirmed cases of L.D.
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VIEIBGUTHEA

EaChiefithese cooling towers: SO0 KWW
oI less (150 ten) heat rejection

Disinfection wWas pPoor

= Small systems may not receive
adeqguate attention at commissioning —
O ongoing maintenance — yet present
the greatest public health hazard
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W resssess CoMm.aU

the July 2017 amendment to the NSW Public Health Act. This introduced the requirement to conduct
Risk Management Plans on top of mandatory monthly legionella sampling introduced January 2018.
The RMP shall use a prescribed template and be required by:

Group A - 30Nov'18, then Group B - 31Mar'19, and then Group C - 30Jun'19 and

such timing shall be specified for the three groups to allow for an even distribution

over the calendar year for accredited assessors to provide coverage.

The service provider must supply a 3-monthly report on the system.

Auditing shall also be introduced and this shall be focussed upon a 12-month period of servicing and
must be re-audited on or within a 5-year period. .

All reporting must go to the Local Council for processing, evaluation and consideration.

http://www.health.nsw.gov.au/environmental/legionellacontrol
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FR A RPN

W
S

W P ASINZS 8666 2004 S IVIicrob il Comntrol
E,, RPart d = DeESIgn; Installation,
| COMMmISSIoning

et Port 2 - Operation, maintenance

Part 3 - Performance-based maintenance
of cooling water systems

Part 4 - Performance based maintenance
of Air Handling Equipment
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M‘&RISK Vianagement

aldentification
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| mASSeESsSment

~ = Evaluation
= Controlling actions

= Monitoring
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| AStagnantwater,
L Sl aNutrient availability

MPoor water. guality
M System deficiencies

Ml ocation and access
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L =8l mTemperature

AStagnation
MmMaintenance

mMonitoring
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RISKSACIOIS 1OIaSSESS

| AWatergualty;ancliuding meakeup

b %l \\ater temperature

AMicrobial trends
M Tower siting, condition
MSystem size, mode of operation

A Drift elimination
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ViIGRIteRNGRaNGNVENHICAation

A Independentisurveillance

il 1 Tiotal bacterial count

w71 Biocide level
 \Water chemistry, temperature
 Corrosion
W Legionellae

M Records
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Wi reEstens oo AU

The wall area of the sample bottle does make a difference after a few hours
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Wear it



NEW DIRECTIONS IN BUILDING SERVICES®
 NEW DIRECTIONS IN BUSINESS SAFETY® FIRE ASSESS™

RURlICThealtifCONGISSTIAETIES

Il £ Standards

| %8l = Regulation
= Registration
= Education

= RiIsk management
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Amerncan ASHRAE guidelineis at

i Wb altimoerearcoll:com o WWWamar ey Ct.Com

Victorna
Www.healthivic.gov.au/envirenment/legionella

NSW

www.health.nsw.gov.au/csd/lIsb/acts/index.html
Comcare
www.comcare.gov.au/pdf_files/Legionnaires-Disease.pdf

Clive Broadbent & Assoclates
www.broadbent.com.au

New Directions In Building Services
www.ndibs.com.au www.fireassess.com.au

Wy fresssess com.a
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CIRANYECITPRBYENS
{ Sncludinginentibencuious
- mycobacteria (NTiV)
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= pathegenic strains foundin towers (eVer 75%
pPOSItiVe)

= a piofilm erganism

= virulence enhanced when cycled through
protozoa

= associlation with popular non-oxidising biocides
found

= disseminated in aerosol
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@=don’t grow on culture

mcycle through protozoa (protists)



NEW DIRECTIONS IN BUILDING SERVICES®
 NEW DIRECTIONS IN BUSINESS SAFETY® FIRE ASSESS™




NEW DIRECTIONS IN BUILDING SERVICES®
FIRE ASSESS™

L
A P e ot el |

“FIRE ASSESS
' i

Note that electric storage water heaters are being phased out

= .
'
=
=
. = ¥
~h
u
il




NEW DIRECTIONS IN BUILDING SERVICES®
, NEW DIRECTIONS IN BUSINESS SAFETY® FIRE ASSESS™

¥ r T

A7 Carielicls

AL A= careful design

| |= Waterrtreatment at:constriction, COMMmISSIoning

' "SiEl= 0NgoIing Use ofidual BIecides; sulted tothe system
@ gperation and maintenance

= follow risk- management principles, incl. total
microbial control

= sampling (bottle effect)
® keep records
= keep learning

wn i
.
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-. I"f"_'.-q"'h-; I=‘,.I, Ll =
DESTGNNEAUNES
2 CONVENIENTACCESSINIEGPRENINGS

Components thatican Pe remoyved

|
il B Sumps thaticanrbereadily drained
H

(' Materials compatible with use ofidisinfectant.and
'I.’i'ﬂl'ﬂi'.f-?f'aE-'.".'E.‘E-.Cﬂrl'l.a:l h OS i n g W i t h Water jets

Use of.components that minimise corresion
m Efficient drift eliminators

= Minimal internal components such as structural
brackets which can collect sediment

m Surfaces which can be readily cleaned
m Protection of wetted surfaces from direct sunlight
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@PEratiGn M aANtENaNGCENEatUES
Sty eu el Sy sStem
= COIECT and safe OpPerating Procedures

Il = Vaintenance, cleaning and disinfection
pProcedures and thelr freguency.

~ = Regular water treatment regimes

= Bleed rate

= Testing reguirements

= Disinfectant levels

@ Safety precautions

® Person or contracting agency responsible
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r-..':-- ..'-...1- I-.- L

@PEratiGn M aANtENaNGCENEatUES
=NESTING LEGUIFEMENTS

=total disselved soelids or conductivity
= pacterial counts

= Person or contracting agency
responsible for:

= overseeing and recording the work
= ensuring that the plant operates normally
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-q"'h

Soolinie) tonzr ¢aeklis
=RliewWer

deadlegs, appearance, temperature
= Chemicals

Wi reEstens oo AU

storage, labelling
= Monitoring
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wetted areas
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I\/Ionltorlng
=etal vactenalicount

s Biocide level

@\Nater chemistry, temperature
= Corrosion
= | egionellae

= Records
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- Welies [ESTNO = meaning eiresults
:.FIIIE iEi! .High HCC

=l s Fluctuating HCC

mPositive LLegionella

mNegative Legionella
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for
your attention ¢

Ph: (02)9594-4477 1300-AS4655
lan Childs Mo0b.0414-472-042 Alex Childs Mob.0413-416-81

e-mail: ndibs@ndibs.com.au www.fireassess.com.
1 www.ndibs.com.au www.safeworkmethod.com.:
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sc ontrol Alr Conditioning room design and
sct Performance based service agreements
ulldlng Se rvices dleclpllnes, zlntenance Management,
na

Wy fresssess com.a

tional Health & ca r\/, Occupational Hygiene, Risk, Forensic
ring, Energy Audits, Environmental Audits, Indoor Air Quality (IAQ),
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