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1 Purpose 
Specify the requirements for the management of cooling towers in accordance with 
AS 3666.2-3. This document provides the operational, maintenance and 
microbiological risk management strategies - inspection, water quality management, 
dosing and treatment, water quality monitoring, chemical management, 
maintenance and emergency decontamination - for the purposes of microbiological 
control and management of legionnaire’s disease health risk.  

2 Scope 
The scope of this procedure extends to the management of cooling towers at Sino 
Iron in terms of operations and maintenance. It is applicable to Power Station, 
Concentrator and Dewatering department personnel. 

3 Definitions  

Cooling Tower 
A device for lowering the temperature of water by evaporative cooling in 
which atmospheric air is in contact with falling water, thereby exchanging 
heat. 

Legionella A bacteria species that causes Legionnaires disease a potentially fatal 
illness characterised by pneumonia, or the less severe Pontiac fever.  

4 Responsibilities  
Role Responsibilities 

General Manager / 
Manager 

• Authorise affected cooling tower(s) to be isolated for the purposes of 
maintenance or repairs 

Superintendent / 
Supervisor 

• Notify Hygiene department to distribute an HSER Notice to site 
• Personnel working within the immediate area are aware of the works being 

conducted 
• Daily and weekly inspections are conducted   

Chemical / 
Process Engineer 
/ Cooling Tower 
Management 
Delegate 

• Notify Hygiene and the area Manager when the system is outside to 
normal / acceptable stands operation 

• System dosing regime established and analysis conducted 
• Routine water sampling 
• Immediate communication and implementation of interim controls for non-

compliances   
• Enter relevant incidents into Cintellate  
• A risk assessment of the impending disinfection and cleaning works is 

completed  
• Notify Hygiene and the area Manager when the system is returned to 

normal operation 

Hygiene • Interpret analytical results for microbiological analysis and review of control 
strategies.  
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5 Operation 
The operation of site cooling towers must comply with AS 3666.2-3 and 
manufacturers’ operation and maintenance manuals. Operational strategies to 
ensure microbiological control is demonstrated and safe operating conditions of the 
cooling tower system are maintained include: 

• Inspection; 
• Water quality management, dosing and treatment;   
• Water quality monitoring;  
• Chemical management. 

5.1 Inspection 
Routine inspection of the cooling tower system will be conducted once per shift. 
Shift inspections involves physical checks of the towers, basin and dosing system 
mechanical parts and basin water quality checks, including but not limited to: 

• Physical condition of the system; 
• Operation of the bleed control system; 
• Operation of the make-up water system; 
• Pump operation; 
• Cleanliness of wet surfaces for evidence of sludge, foam, rust, scale, dirt and 

larger mineral or organic deposits; 
• Water clarity; 
• Levels of dosing chemicals within tanks; 
• Power supply; 
• Obvious visible corrosion; 
• Obvious physical defects or damage; 
• Changes in the local environment e.g. local building demolition or 

construction; 
• General deficiencies in the cooling tower system. 

Any system deficiencies identified during inspection will be reported to the 
Operations & Maintenance Supervisors and a maintenance request raised in 
SAP.   

 

 



 
CPM Cooling Tower Management Procedure 

 

 

Uncontrolled When Printed 

Document No: DR042028 Revision: 2.0 Status: Approved Page 6 of 13 
 

5.2 Water Quality Management 

5.2.1 Dosing and Treatment 
The cooling tower water will be provided with automatically regulated water 
treatment systems for effective management of corrosion, scaling, fouling and 
microbial growth. The cooling tower dosing philosophy will provide consistent and 
adequate dosing of the required treatment chemicals in accordance with 
manufacturer’s instructions. 

Treatment chemicals to be used will include: 
• Scaling inhibitors; 
• Corrosion inhibitors; 
• pH control products; 
• Biocides and treatment chemicals; 
• Other treatment chemicals identified to balance and maintain water quality to 

the required standard in accordance with specialist advice. 

5.2.2 Review  
Water quality management i.e. dosing philosophy is to be reviewed monthly and 
adjusted as required if chemical characteristics change, rendering particular 
treatment products ineffective or when water quality deteriorates. Events leading 
to adjustment of the dosing regime may include but are not limited to: 

• The occurrence of microbiological contamination i.e. Legionella species, 
elevated Heterotrophic Plate Counts [HPC]; 

• Changes in physiochemical parameter’s e.g.  pH, conductivity [EC], oxidation 
reduction potential [OPR]; 

• Change in environmental conditions which may affect water quality or 
chemical characteristics of treatment compounds.    

5.3 Water Quality Monitoring 

5.3.1 Sampling and Analysis 
Cooling tower water quality will be routinely monitored and the results analysed 
and interpreted to ensure compliance with AS 3666.3.  All water sampling is 
conducted in strict accordance with AS 3666.3.  Water sampling will be 
conducted for internal chemical analysis and external chemical and 
microbiological analysis on the following basis; 

• Weekly internal sampling and analysis of physiochemical and chemical 
parameters including  pH, turbidity, free chlorine, ORP, EC, total dissolved 
solids [TDS], cycles of concentration and other performance indicators; 
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• Monthly sampling and external analysis of chemical and physiochemical 
parameters including representative samples of cooling tower water for 
Calcium, M Alkalinity, Langelier Index, pH, Chloride, Total Alkalinity and 
Hardness; 

• Monthly sampling and external analysis of microbiological parameters  
include representative samples of cooling tower water for Legionella (Total) 
and heterotrophic plate counts [HPC]; 

NOTE: In the event of Legionella detection, additional sampling and retesting will be 
undertaken three to seven (3-7) days following online disinfection or 
emergency decontamination.  If not detected, tested every three to seven (3-
7) days until two consecutive samples return readings of ‘not detected’. 

• Water temperature is measured at the return line to the cooling tower at least 
monthly when in use and assessed against expected temperature for the 
system design and current operating conditions;  

NOTE: If the temperature of the operating system falls within the optimal range for 
Legionella growth and this is not normal for system design, operating 
conditions for the system pumps and cooling tower fans shall be reviewed. 

The optimal temperature range for Legionella growth is between 25 to 43°C. 

• Adhoc sampling may also take place in the event of internal or external 
auditing to verify compliance with required water quality parameters. 

5.3.2 Reporting Non-compliance 
All microbiological results will be provided to the CPM Hygiene department for 
interpretation. In the event that Legionella or HPC are detected above prescribed 
limits, control strategies will be implemented in accordance with AS 3666.3 
(s.6.4). A monthly report will detail the test type, the control range, results, 
remedial actions taken or recommended and the name of the person or 
organisation undertaking the assessment. If Legionella is detected above 
<10cfu/mL immediate communication and interim control measures are to be 
implemented to ensure workforce protection as provided in section 6.4.1.         

          

6 Maintenance 
A risk assessment must be completed prior to any planned or unplanned 
maintenance of cooling towers. Maintenance of the cooling towers must be done 
in accordance with AS 3666.2-3 and manufacturers’ operation and maintenance 
manuals.  Maintenance strategies to ensure microbiological and chemical water 
quality parameters and safe operating conditions of the cooling tower system are 
maintained shall include: 

• Inspection; 
• Planned maintenance of the cooling water systems, water treatment systems 

and scheduled cleaning; 
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• Unplanned maintenance of mechanical parts; 
• Emergency decontamination. 

6.1 Inspection 
In addition to daily operational checks, cooling towers and water treatment 
systems will be inspected at least monthly as part of the routine maintenance 
program in accordance with AS 3666.2.  All mechanical and physical components 
of the system should be inspected. 

6.2 Planned Maintenance 
A preventative maintenance plan will provide for scheduled maintenance works of 
cooling tower system parts and include: 

• Cooling water systems and water treatment systems; 
• Calibration of water treatment system probes in accordance with system 

manufacturers requirements;  
• Scheduled cleaning of:  

- cooling tower basins and sumps - minimum 6 monthly; 
- bleeding and flushing of lines; 
- flushing of drainage system to replace poor quality water – monthly.  

6.3 Unplanned Maintenance and Shutdown 
Unplanned maintenance will be conducted as required. A list of critical parts is to 
be identified and stocked in the event of critical unplanned maintenance. If the 
cooling water systems are shutdown and not drained, the water treatment 
program will be maintained while the system is not in normal use.   

6.4 Emergency Decontamination  
A risk assessment must be completed prior to emergency decontamination and 
on-line disinfection of the cooling towers.  On-line disinfection and / or emergency 
decontamination will be conducted if Legionella or heterotrophic microorganisms 
are detected above the prescribed limits of AS 3666.3 (Appendix A).  On-line 
disinfection and decontamination control strategies include: 
• Communication and interim control to ensure workforce protection; 
• On-line disinfection; 
• On-line decontamination; 
• System decontamination. 
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6.4.1 Communication and Interim Control 

If Legionella is detected above <10cfu/mL immediate communication and interim 
control measures are to be implemented to ensure workforce protection until two 
consecutive samples return readings ‘not detected’ as provided in section 5.3.1. 
Immediate actions are to include the following: 

• Immediate communication by the Chemical/Process Engineer or cooling 
tower management delegate to the area Manager to alert all at risk 
personnel of the identified microbiological hazard and required controls (i.e. 
RPE); 

• Immediate notification to the CPM Hygiene department; 
• Immediate mandatory RPE for all at risk personnel working in and adjacent 

the affected cooling tower areas; 
• Immediate installation of delineation and RPE signage to alert  all at risk 

personnel working in and adjacent the affected cooling tower area of the 
identified microbiological hazard; 

• The maintenance of the above controls until two consecutive samples return 
readings ‘not detected’.  

6.4.2 On-line Disinfection 
Online disinfection is conducted in accordance with the following: 

• Prior to on-line disinfection a bio-dispersant shall be circulated.  Some  
biocides have inherent bio-dispersant properties and this step may not be 
required; 

• The system will be dosed with a biocide of different chemical composition, or 
similar composition but increased concentration to that of the regular water 
treatment program.  The concentration level should be in strict accordance 
with the biocide manufacturer’s instructions;  

• Circulation of the biocide through the cooling tower water system will run for 
the time specified by the biocide manufacturer; 

• Following circulation the system will be returned to normal operation; 
• All actions and observations are recorded in a maintenance report.    

6.4.3 On-line Decontamination 
On-line decontamination shall be conducted in accordance with the following: 

• Dose the recirculating water with bio-dispersant and halogen-based 
compound, equivalent to at least 5mg/L of free residual chlorine for at least 
one hour, whilst maintaining an appropriate pH and monitor at intervals of 15 
minutes; 

• Review the water treatment program, tower operation and maintenance 
program; 
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• Correct any faults and implement any necessary changes; 
• Record all actions and observations in the maintenance report; 
• Recommission and repassivate the circulating cooling water system, and 

reinstate the water treatment program. 

6.5 System Decontamination 
System decontamination shall be conducted in accordance with the following: 

• Isolate any cooling tower fans to prevent operation; 
• Dose the recirculating water with bio-dispersant and halogen-based 

compound, equivalent to at least 5mg/L of free residual chlorine for at least 
one hour, whilst maintaining an appropriate pH and monitor at intervals of 15 
minutes; 

• Isolate the cooling tower pumps and drain to waste in accordance with 
legislative requirements; 

• Open all system drains temporarily, to flush drain lines with disinfected water; 
• Clean all wetted surfaces of the cooling tower in accordance with the 

supplier’s instructions or by using water spray and mechanical cleaning as 
necessary. Exercise care to avoid damage to components; 

• Refill the cooling water system and restart water circulation pumps; 
• Dose the recirculating water with a biodispersant and a halogen-based 

compound, equivalent to at least 1 to 5 mg/L of free residual chlorine for at 
least 30 minutes, whilst maintaining an appropriate pH and monitor at 
intervals of 15 minutes; 

• Record all actions and observations in the maintenance report; 
• Recommission and repassivate the circulating cooling water system, and 

reinstate the water treatment program.      

7 Training 
Training requirements for personnel conducting operational and maintenance 
tasks are: 

• General area inductions; 

• Chemical and HAZMAT training including safe handling and storage 
practices for treatment chemicals in use;    

• Cooling water sampling training, including practical instruction on basic 
principles of sampling for microbiological and chemical tests. 
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8 Audit and Inspection 
In addition to operational and maintenance inspections and checks, the cooling 
towers will be audited and / or inspected:  

• Annual manufacturers audit inspection to identify the system status and 
maintenance requirements 

• Annual audit conducted by the CPM Hygiene department to ensure 
microbiological risk management systems comply with AS 3666.2-3.           

9 Operational Documentation 
Operational documentation required in accordance with AS 3666.2-3 include: 

• Operating and maintenance manuals providing for all plant, equipment, water 
treatment equipment and systems subject to AS/NZS 3666.2-3; 

• Cooling water sampling procedure; 
• Safe Work Instructions for operational and maintenance tasks including 

dosing and treatment, on-line disinfection, on-line and system 
decontamination, cleaning procedures, calibrations and servicing of 
treatment chemical tanks. 

10 Record Management  
Current records will be maintained and available for inspection by regulatory 
authorities in accordance with AS 3666.2-3 including: 

• Maintenance and service reports for all plant and processes provided in 
Section 6, including on-line disinfection and emergency decontamination 
processes SAP site administrative application software should be used as 
the primary record system for all maintenance; 

• Routine system checks and shift inspections (s.5.1 and 6.1);  
• Routine water test results and reports (s.5.3); 
• Risk assessments.   
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Appendix A  Microbiological Control Strategies 
 
Table 1  Control Strategies for the Presence of Legionellae 

(AS 3666.3) 
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Table 2  Control Strategies for the Presence of Other 
Heterotrophic Microorganisms 
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