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Hello, Miss Cheung (Manager).

Please take a seat.
What's the matter, Chairman?

I've just taken up the post of Chairman of the Owners' Corporation.
I want to know more about the management of our building.
I've recently read news about the growth of Legionella bacteria in cooling towers

As what I know,
Cooling tower 1s being used 1n the air-conditioning system
of our building, isn't it?

Yes, Chairman, you can rest assured.

For the fresh water cooling tower in our building,

or "cooling tower" in short,

we have already joined the Fresh Water Cooling Towers Scheme for Air Conditioning Systems
(FWCT Scheme)

managed by EMSD.

Its design, installation, operation and maintenance

have fully complied with EMSD's code of practice and guidelines.
As the owner of the fresh water cooling tower,

we have the responsibility to design,
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operate and maintain the cooling tower properly.

And we have arranged regular inspections,

timely maintenance and periodic water quality tests of our cooling tower

as per the Code of Practice for Water-cooled Air Conditioning Systems issued by the EMSD
to prevent the proliferation of Legionella bacteria.

Separately, we know that to address the concern of potential risk

of Legionnaires' disease related to cooling towers,

the Government has formulated

a package of enhancement measures

for regulatory control of cooling towers.

Among others,

EMSD will regulate improperly maintained

or contaminated fresh water cooling towers

under the Public Health and Municipal Services Ordinance, Cap 132 (PHMSO).

The tower owners shall ensure proper

operation and maintenance including water treatment
of their cooling towers

SO as to prevent contamination

and nuisance to the public.
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What's Legionnaires' disease?

In fact, it is an infectious disease

caused by a type of bacteria called Legionella.

It was named after an outbreak of Pneumonia
occurred in a Legion Convention in USA in 1976.

Legionella bacteria can be found in natural aqueous environment
as well as man-made water systems,

such as lakes, rivers, ponds and fresh water cooling towers.
Proper design, operation and maintenance of cooling towers

can prevent the growth of Legionella bacteria.

How should we do to ensure proper operation

and maintenance of cooling towers?

Our building has engaged a specialist contractor

to conduct regular operation and maintenance for our cooling tower.
Il have a meeting with the contractor next week.

We may ask their engineer to elaborate on that at the meeting.
Okay.

Let's start the meeting.
This meeting 1s to discuss
the arrangement of operation and
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maintenance of the cooling tower in our building in the coming year.

Engineer Wong 1s the representative of

Proper Engineering Company and is in charge of the operation

and maintenance of the cooling tower in our building.

Hello, everyone.

Chairman, you may ask Engineer Wong

questions Now.

Engineer Wong, I want to know why Legionalla bacteria can proliferate in cooling towers.

Let us first understand the configuration of a cooling tower.
Cooling tower 1s to lower water temperature
by evaporative cooling.

Let's look at this.

A cooling tower 1s generally a device

used 1n an air-conditioning system

for lowering water temperature

by evaporative cooling in which

the ambient air is drawn in

to contact with the falling water to absorb heat
before discharge into the atmosphere.

Why can it proliferate Legionallae easily?

It 1s because Legionellae can be found in
natural aqueous environment, such as lakes,
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rivers, streams, ponds, mud and soil,

and also survive in man-made water systems as well.

The optimum temperature for proliferation

of the bacteria 1s around 20°C to 45°C,

particularly in the range of 35°C to 43°C.

So, the operating temperature of the cooling water in cooling towers
18 optimum for the growth of Legionallae.

Engineer Wong, can you elaborate on how to

reduce the potential risk of spreading

Legionnaires' disease by fresh water cooling towers?

The Fresh Water Cooling Towers Scheme for Air Conditioning Systems (FWCT Scheme)
managed by EMSD

was launched as a pilot scheme early i 2000.

It has changed its pilot status

to a standing one since 2008.

Under this scheme,

a set of code of practice and brochures

have been promulgated to provide guidelines for

owners, property management agencies and relevant engineering personnel
on the design, installation, operation and

maintenance of cooling towers.
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Owners are advised

to apply early 1n the planning or design stage

of the proposed cooling tower installations

for joining the Fresh Water Cooling Towers Scheme

managed by EMSD.

They should ensure that their proposed cooling towers are
suitably located, with proper design and installation provisions
for prevention of Legionnaires' disease.

Then, what are the requirements for the design and installation?
The design and installation guidelines

are detailed in Part 1 of the Code of Practice.

Let me explain to you the main points.

Requirement 1

Cooling towers shall be sited away from surrounding

air intakes and exhausts, operable windows and

public thoroughfare with minimum 7.5 m horizontal separation
to minimize the drift and air emitted from the cooling towers
to enter a building through outdoor air intakes

and operable windows as well as nuisance to the public.

It also prevents the exhaust air from a building from

affecting the water quality of the cooling towers.
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For a cooling tower within 7.5m

from its own building facade boundary,
it shall be sited away from

air intakes and exhausts

and operable windows

on 1ts vertical building facade

by minimum 7.5 m below

or 20 m above.

Requirement 2

Cooling towers shall be installed with effective

water treatment equipment to control bacterial growth.
Pipeworks and equipment should be 1nstalled to discharge
bleed-off water to a flushing tank for flushing purpose.

Requirement 3

Cooling towers shall be provided with effective drift eliminators
to minimize the formation and release of drift.
Drift means water lost from the cooling tower

as liquid, droplets or aerosols

entrained 1n the exhaust air, excluding condensation.

Requirement 4
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Dead-legs shall be minimized to avoid stagnant water
1n the cooling water circulation pipeworks

for the cooling tower which promotes

bacterial growth and contamination of the system.
Where unavoidable,

purge valves should be provided to the dead-legs

for regular draining.

Requirement 5

Cooling towers shall be provided with
suitable access to allow for maintenance,
mspection and water sampling.

Separately, tower owners should also ensure
compliance of their installations

with relevant statutory requirements,

such as water connection under Waterworks Ordinance
and supporting structures under Buildings Ordinance.

I see. Then what are the requirements
for the operation and maintenance of cooling towers?

With proper operation and maintenance,
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fresh water cooling towers can achieve

better energy efficiency and operational performance,
assure public health and safety as well as

minimize nuisance to the public.

For operation and maintenance,
tower owners should engage a specialist contractor

to operate and maintain their cooling towers according to Part 2 of the Code of Practice.
In addition,
EMSD has published a leaflet titled
“Good Operation and Maintenance Practice of
Fresh Water Cooling Towers for Air-conditioning Systems”
1n which concise guidelines are provided.

Firstly, on the operational aspect,
cooling towers and water treatment facilities should be
regularly maintained by a specialist contractor.

Cooling water should be continuously or
intermittently filtered and treated with chemicals,
or other proven physical methods to control
corrosion, scaling and microbial growth.
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Water treatment chemicals should be added by
automatic dosing devices which may either be
of metered dosing or proportional dosing type
to suit the application.

In the aspect of chemical treatment,

use two different biocides

alternatively at periodic intervals,

use combination of two compatible chemicals
for better control,

or conduct occasional slug dosing

to maintain higher biocide concentration.

Cooling water should be regularly bled off and replaced with make-up water
to limit the concentration of dissolved solids left behind in the cooling water.
Continuous bleed-off is recommended

with control by a conductivity meter.

Intermittent discharge may be adopted for small-sized

cooling towers by a manually or timer-operated drain valve.

As to routine mspection and preventive maintenance,
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cooling tower 1nstallations should be regularly inspected and properly maintained.

Inspection should include cooling towers
and their associated mechanical equipment,
water treatment facilities and water tanks.

Firstly, for weekly routines,
check cooling water for clarity,
surface debris, algae and temperature.

Check water level of basin and foaming condition of the cooling tower.

Check bleed-off valves, strainers, drains
and float valves for proper operation.

Check operation condition of water treatment
dosing equipment, and check water treatment

chemicals or materials for adequacy and safety.

Check operation conditions of
cooling tower fan and drive, water treatment
dosing facilities as well as water pumps.

Drain stagnant water in dead-legs
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by manual purging
for at least 15 minutes each.

Run all standby condensing water-side equipment
for at least 1 hour.

Then, for monthly routines,

monthly water sampling and testing should be carried out.

The operation details and water test results

should all be recorded in Form CT3.

Check internal surface condition of cooling towers.

Check water basin, tower framework, fills and drift eliminators.
For quarterly routines,

adjust and lubricate fans,

motors bearings and pumps.

Adjust and lubricate all moving parts of valves.

Clean water distribution pipeworks including nozzles.



Video — Good O&M Practice of FWCTs for AC Systems -Subtitle

MEFENBI TR AR EfEE

FKEE AL BIEE P E R

fEZ /DR SE HIFE -
PrENeSOHE—K o

et AW AR 2 Al s g

HmAZAK » §AF 5 =W
B3R 4 /N > NMBRHEE -
TR AFE R -

TR ER A & B IEEFFMER
HE Sy 2 AHK -

FIAF A BRI AN FRERE
EFEK

WHRIEEREZED 6 /NF

RIBHEE -

HRE > EEer SN S 2 EE AR
ANEFEE S 2 HAYKF -

B ROK SR FIEE R

b B e B /K Rl -

P. 13

Half yearly routines are as follows:

Water basin and internal surfaces of

cooling towers should be cleaned,

desludged and disinfected at least every 6 months.
Circulate first biodispersant in the system.

Chlorinate the water by 5 milligrams per liter,
circulate for 4 hours and then drain.

A minimum level of free residual chlorine at 5 ppm
should be maintained throughout

the entire cooling tower water circuit.

Manually clean and desludge internal surfaces.
Refill and recirculate chlorinated water

for 6 hours and then drain.

A minimum level of free residual chlorine at Sppm
should also be maintained throughout

the entire cooling tower water circuit.

Clean fills and drift eliminators.

Remove end cap in each header for cleaning.
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Then, how can we ensure there 1s no Legionella bacteria

in the fresh water cooling towers?

This can be done by regular monitoring of water quality.

Regular water sampling and testing of cooling water

should be carried out and tested by laboratories

accredited by the Hong Kong Laboratory Accreditation Scheme (HOKLAS),
including,

monthly testing of heterotrophic colony count (HCC)

as well as quarterly testing of
Legionella bacteria count (LBC).

If bacterial level 1s at or above the control thresholds,
the water treatment programme should be reviewed and
remedial actions should be taken according to the Code of Practice.

If bacterial level is at or above

the lower control threshold (but below the upper one),

1.e. LBC at or above 10 cfu/ml

or HCC at or above 100,000 cfu/ml,

online disinfection shall be carried out for cooling towers.
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Cooling towers can be kept in operation during online disinfection

If bacterial level 1s at or above the upper control threshold,
1.e. LBC is detected to be at 1,000 cfu/mL or more,

or HCC is at 5,000,000 cfu/mL or more,

emergency decontamination shall be carried out at once.

After completion of online disinfection and

emergency decontamination, water samples should be tested
until bacterial level resumes normal

to ensure the efficacy of the remedial actions.

Detailed procedures of online disinfection and emergency decontamination
can be found in Part 2 of the Code of Practice.

Owners or property management agencies may ask
the cooling tower specialist contractors to arrange
water sampling for testing by an accredited laboratory.

Besides, to monitor if owners of cooling towers

have properly discharged their responsibility

to properly operate and maintain cooling towers,

EMSD will carry out random sampling inspections of cooling towers



Video — Good O&M Practice of FWCTs for AC Systems -Subtitle

TrKBRAHET T R Aol
B S IR RERGHY /KR -

% [

1z
LA

PR B GRS KB AR G R
2N PR A R TR
PREURETTE) -

WS EEF R EGE DRI R

PE BRI B e R T R -
& ALK
HEAGEAE RS ERELY -

FAREER > BHE T -

FE

bR T E R
BN 2 AR E B -
PRI

REE ZEA N E A ]
FE PR T FR Al S B TR

W R AlE R VR S MEE T -
DUEEROK 28 2R E S . -

A 2R E N B IECR T 28T

P. 16

and collect water samples for bacterial testing
for surveillance monitoring of the overall water quality conditions.

According to water sample testing results, EMSD will take regulatory actions

n accordance with the provisions of PHMSO.

If bacterial level is at or above the control thresholds,

remedial actions shall be taken according to EMSD's instruction
and water samples have to be tested

until bacterial level resumes normal.

I fully understand now.

Chairman,

besides proper operation and maintenance,
management of cooling towers 1s also vital.
Please elaborate on that.

Owners or property management agencies should keep

an operation and maintenance (O&M) manual

prepared by the cooling tower specialist contractor

for managing the maintenance of the fresh water tower cooling system.

The operator should keep records of system operation,
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routine 1nspection,

water sampling results and maintenance work.
The O&M manual and records should be kept

by authorized personnel and readily available

for inspection and reproduction

when authorized public officers demand for them.

Owners or property management agencies

should engage an independent auditor to conduct

audit on operation and maintenance of the system annually
to check maintenance manual and records,

conduct visual inspection, and 1dentify risks and

problems with recommendations on remedial actions if any.

Owners of cooling towers at non-domestic premises

are encouraged to apply for joining

the Fresh Water Cooling Towers Scheme managed EMSD,
which will be conducive to

their management of cooling tower installations.

If they have not done so,

they can visit EMSD's website for

relevant information and application details.



Video — Good O&M Practice of FWCTs for AC Systems -Subtitle

BRI ELR LR
EAREZAREY -

I ANE RS E R SO
DRI N G ERINEZARRE -
ZBEZ N A A HETEUKe A ZE M Z 4
WA AR ER A E SRR -

(BN ZR IR Y Im Al A AR s K TR -

Last but not least,
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Annual independent audits of operation and maintenance records of cooling tower systems
shall be carried out by an independent and competent auditor.

The auditor may be hired by the building or water-cooled air conditioning system owner,
or the property management company;

but shall not be employed by the cooling tower specialist contractor.
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Re-inspection or follow up action

may sometimes be required

if improvement work or remedial action is suggested
by the audit results.

After completion of the audit process,
the auditor shall submit a signed copy of formal Annual Audit Report
each to the system owner and EMSD.

The Report should focus to assess whether

the scheduled operation and maintenance work
have been properly carried out in the past year
and appropriate actions that have been taken

1n case of poor water quality. The Report should also highlight any necessary improvement and

remedial actions.
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HRBLF 1 That's nice.

L e T AR RIE] I fully understand now.

TRESH R F AR 2 1% Thanks for the detailed explanation

PEseeHE T . by Engineer Wong and Miss Cheung.

RE e T Let's work together for better operation,

IR E S AR E 4R S - maintenance and management of the cooling tower of our building.
TFIF Good idea.
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