
Cooling tower maintenance and other controls 
for the effective management of Legionella risk

 

Registered Charity Number 1097899                     



COOLING TOWER MAINTENANCE AND OTHER CONTROLS  
FOR THE EFFECTIVE MANAGEMENT OF LEGIONELLA RISK

1st edition

November 2012

Published by
ENERGY INSTITUTE, LONDON

The Energy Institute is a professional membership body incorporated by Royal Charter 2003
Registered charity number 1097899



The Energy Institute (EI) is the leading chartered professional membership body supporting individuals and organisations across the energy 
industry. With a combined membership of over 14 000 individuals and 300 companies in 100 countries, it provides an independent 
focal point for the energy community and a powerful voice to engage business and industry, government, academia and the public 
internationally.

As a Royal Charter organisation, the EI offers professional recognition and sustains personal career development through the accreditation 
and delivery of training courses, conferences and publications and networking opportunities. It also runs a highly valued technical work 
programme, comprising original independent research and investigations, and the provision of EI technical publications to provide the 
international industry with information and guidance on key current and future issues.
The EI promotes the safe, environmentally responsible and efficient supply and use of energy in all its forms and applications. In fulfilling 
this purpose the EI addresses the depth and breadth of energy and the energy system, from upstream and downstream hydrocarbons 
and other primary fuels and renewables, to power generation, transmission and distribution to sustainable development, demand side 
management and energy efficiency. Offering learning and networking opportunities to support career development, the EI provides a 
home to all those working in energy, and a scientific and technical reservoir of knowledge for industry.

This publication has been produced as a result of work carried out within the Technical Team of the EI, funded by the EI’s Technical Partners. 
The EI’s Technical Work Programme provides industry with cost-effective, value-adding knowledge on key current and future issues 
affecting those operating in the energy sector, both in the UK and internationally.

For further information, please visit http://www.energyinst.org

The EI gratefully acknowledges the financial contributions towards the scientific and technical programme
from the following companies

BG Group Nexen
BP Exploration Operating Co Ltd Phillips 66
BP Oil UK Ltd Premier Oil
Centrica RWE npower
Chevron Saudi Aramco
ConocoPhillips Ltd Shell UK Oil Products Limited
EDF Energy Shell U.K. Exploration and Production Ltd
ENI SSE
E. ON UK Statoil Hydro
ExxonMobil International Ltd Talisman Energy (UK) Ltd
International Power Total E&P UK Limited
Kuwait Petroleum International Ltd Total UK Limited

Maersk Oil North Sea UK Limited Valero
Murco Petroleum Ltd World Fuel Services

However, it should be noted that the above organisations have not all been directly involved in the development of this publication, nor 
do they necessarily endorse its content.

Copyright © 2012 by the Energy Institute, London.
The Energy Institute is a professional membership body incorporated by Royal Charter 2003.
Registered charity number 1097899, England
All rights reserved

No part of this book may be reproduced by any means, or transmitted or translated into
a machine language without the written permission of the publisher.

ISBN 978 0 85293 629 0

Published by the Energy Institute

The information contained in this publication is provided for general information purposes only. Whilst the Energy Institute and the 
contributors have applied reasonable care in developing this publication, no representations or warranties, express or implied, are made 
by the Energy Institute or any of the contributors concerning the applicability, suitability, accuracy or completeness of the information 
contained herein and the Energy Institute and the contributors accept no responsibility whatsoever for the use of this information. Neither 
the Energy Institute nor any of the contributors shall be liable in any way for any liability, loss, cost or damage incurred as a result of the 
receipt or use of the information contained herein.

Further copies can be obtained from: Portland Customer Services, Commerce Way, Whitehall Industrial Estate, Colchester CO2 8HP, UK.
t: +44 (0)1206 796 351 e: sales@portland-services.com

Electronic access to EI and IP publications is available via our website, www.energypublishing.org.
Documents can be purchased online as downloadable pdfs or on an annual subscription for single users and companies.
For more information, contact the EI Publications Team.
e: pubs@energyinst.org



COOLING TOWER MAINTENANCE AND OTHER CONTROLS FOR THE EFFECTIVE MANAGEMENT OF LEGIONELLA RISK

4

CONTENTS
Page

Acknowledgements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Executive summary. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

2 Types of cooling tower. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
 2.1 Induced draught . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
 2.2 Forced draught . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
 2.3 Evaporative condenser. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
 2.4 Natural draught. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

3 Operation of cooling towers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
 3.1 System dynamics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
  3.1.1 Basic calculations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
  3.1.2 System half life. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
  3.1.3 Cycles of concentration (CoC) (See calculation text box) . . . . . . . . . . . . . . 15
 3.2 Chemical treatment programme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
  3.2.1 Make–up water quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
  3.2.2 Factors affecting selection of chemical treatment . . . . . . . . . . . . . . . . . . . 16
  3.2.3 Chemical treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
  3.2.4 The importance of establishing good control . . . . . . . . . . . . . . . . . . . . . . 20
 3.3 Different modes of operation: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
  3.3.1 Continuous operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
  3.3.2 Batch processes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
  3.3.3 Intermittent/seasonal operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
  3.3.4 Long term and seasonal storage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
  3.3.5 Recommissioning/shut down of existing cooling system . . . . . . . . . . . . . . 21
 3.4 Dosing control and equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
  3.4.1 Factors influencing dosing and control . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
  3.4.2 Typical dosing and control system. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
  3.4.3 Stock control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
  3.4.4 Dosing equipment failures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
 3.5 Routine monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
  3.5.1 Recommended elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
  3.5.2 Analytes and testing frequency. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
  3.5.3 Action when analytes are out of specification. . . . . . . . . . . . . . . . . . . . . . 24
  3.5.4 Microbiological testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
  3.5.5 Microbiological standards. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
   3.5.5.1 Microbiological tests using dip slides . . . . . . . . . . . . . . . . . . . . . 25
   3.5.5.2 Use of Adenosine Triphosphate (ATP) testing. . . . . . . . . . . . . . . 25
   3.5.5.3 Legionella testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
  3.5.6 Interpretation of Legionella results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
  3.5.7 Performance monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
  3.5.8 Plant inspections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
  3.5.9 Role and responsibilities of water treatment contractors . . . . . . . . . . . . . . 27



COOLING TOWER MAINTENANCE AND OTHER CONTROLS FOR THE EFFECTIVE MANAGEMENT OF LEGIONELLA RISK

5

Contents cont... Page

4 Maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
 4.1 Inspections at shut down. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
 4.2 Routine disinfections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
 4.3 Non-routine disinfections. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
  4.3.1 Maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
  4.3.2 Pre start-up and shut down . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
  4.3.3 Other circumstances requiring disinfection . . . . . . . . . . . . . . . . . . . . . . . . 30
 4.4 Cooling tower routine checks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
  4.4.1 Routine observational checks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
  4.4.2 Central control function . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
  4.4.3 Sensor calibration. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
  4.4.4 Blowdown function . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
  4.4.5 Water and water distribution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
  4.4.6 Condition of sprays and troughs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
  4.4.7 Condition of drift reducers (eliminators) . . . . . . . . . . . . . . . . . . . . . . . . . . 33
  4.4.8 Condition of the fill pack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
  4.4.9 Tower pond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
  4.4.10 Condition of cooling tower wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
  4.4.11 Sound attenuators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
 4.5 Routine cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
  4.5.1 Pack removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
  4.5.2 Pack cleaning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
  4.5.3 In situ pack cleaning. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
  4.5.4 Cleaning of drift reducers (eliminators) . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
  4.5.5 Cleaning of surfaces – manual and low pressure jetting . . . . . . . . . . . . . . 35
  4.5.6 Sludge removal from pond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
  4.5.7 Effluent treatment of chlorinated water . . . . . . . . . . . . . . . . . . . . . . . . . . 36

5 Health and safety issues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
 5.1 Tower activities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
  5.1.1 Cleaning and working inside the tower . . . . . . . . . . . . . . . . . . . . . . . . . . 37
  5.1.2 Working around a cooling tower adjacent to the plume . . . . . . . . . . . . . . 37
  5.1.3 Working adjacent to the tower. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
 5.2 Access to an operating tower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
 5.3 Location of tower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

6 Management Duties and Responsibilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
 6.1 Legal framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 
 6.2 Identification of risk. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 
 6.3 Managing the risk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 
 6.4 Management responsibilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
 6.5 Specific duty holder responsibilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
 6.6 Responsible person responsibilities. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
 6.7 Service provider responsibilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
 6.8 Preventing or controlling the risk from exposure. . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
 6.9 Record keeping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
 6.10 Training . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

7 Risk Assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
 7.1 Preparing a risk assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
  7.1.1 Questions the risk assessment needs to address . . . . . . . . . . . . . . . . . . . . 42



COOLING TOWER MAINTENANCE AND OTHER CONTROLS FOR THE EFFECTIVE MANAGEMENT OF LEGIONELLA RISK

6

Contents cont... Page

  7.1.2 Key elements of a risk assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
  7.1.3 Risk assessors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
  7.1.4 Audits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
  7.1.5 Improvement plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
  7.1.6 System drawing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
  7.1.7 System areas of zero flow. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
  7.1.8 Review of the water treatment programme . . . . . . . . . . . . . . . . . . . . . . . 44
  7.1.9 Documentation to be included in the risk assessment. . . . . . . . . . . . . . . . 44

8 Cooling tower design considerations – BS 4485 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
 8.1 Release of drift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
 8.2 Safe operation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
 8.3 Materials of construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
 8.4 Access to internals for ease of pack removal, inspection and cleaning . . . . . . . . . . . 46
 8.5 Distribution system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
 8.6 Pond enclosure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
 8.7 Pond design including ancillary equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

9 Demolition of cooling tower or evaporative condenser . . . . . . . . . . . . . . . . . . . . . . . 48
 9.1 Legislative framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
 9.2 Preparation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
  9.2.1 Pre-shut down disinfection. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
  9.2.2 Decommissioning. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
 9.3 Chemical hazards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
 9.4 Pathogens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
 9.5 Fire hazards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
 9.6 Dust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

10 References. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

Annexes
Annex A Procedures when using oxidising biocides. . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
Annex B List of records to be kept . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
Annex C Framework for the training of duty holders and responsible persons . . . . . 54
Annex D Key documents of a risk assessment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
Annex E Compressed air quality requirements. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
Annex F Legionella positive action flowchart. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
Annex G Dip slide results action flowchart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59



COOLING TOWER MAINTENANCE AND OTHER CONTROLS FOR THE EFFECTIVE MANAGEMENT OF LEGIONELLA RISK

7

ACKNOWLEDGEMENTS

This project was commissioned by the Energy Institute’s (EI) Occupational Health and Hygiene 
Committee and the work was undertaken by Ian Costello, ABB Limited.

The project was steered by members of the EI’s Occupational Health and Hygiene Committee:

Bayo Awosanya  Shell
Cheryl Carroll  Abermed
Dougie Collin  BOHS IL-CHEC
Alan Dickson  BP
Mark Elsome  Phillips 66
Neil Grace  Centrica Energy Upstream
Darrin Hawkes  Hawkes Associates
Beate Hildenbrand EI
Patrick Kane  
Audrey Laing  ConocoPhillips
Sarah Leeson  ExxonMobil
Graham McPherson BP
Lynne Morgan  EI Morgan Ltd
Lindsay Ross  BP Exploration
Ahsan Saleem  HSE
Andy Singleton  Jaguar and Landrover
Peter Swain  Chevron
Lyn Ward  Petrofac

The EI wishes to record its appreciation of the work carried out by the project team and also its 
gratitude for the valuable contributions made by the steering panel during the course of the project.



COOLING TOWER MAINTENANCE AND OTHER CONTROLS FOR THE EFFECTIVE MANAGEMENT OF LEGIONELLA RISK

8

EXECUTIVE SUMMARY

This document has been commissioned by the EI to provide technical guidance on what 
controls are required to manage Legionella risks in cooling towers. The guidance was 
developed to complement the EI publication Legionellosis risk management and Legionella 
control – Guidance for oil and gas facilities, offshore platforms and refineries with respect to 
cooling towers.

The aim of this EI document is to provide more specific and practical guidance than 
that provided in the HSE Approved Code of Practice and Guidance Document, Legionnaires’ 
disease: The control of Legionella bacteria in water systems (from now on referred as 'L8'), 
which gives broad guidance suitable for a range of cooling systems. Often, the facilities 
design and particular operating practices on some oil and gas facilities can lead to uncertainty 
as to what actions or precautions need to be taken to meet both legislative requirements of 
Legionella risk management and practical control.
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1 INTRODUCTION

This Technical guidance on cooling tower maintenance and other controls for the effective 
management of Legionella risk sets out a framework to assist an operator of cooling towers 
and evaporative condensers to meet the requirements of current relevant legislation in the 
United Kingdom.

Legionnaires’ disease, is a type of pneumonia which was named after an outbreak 
of a severe pneumonia which affected a number of people attending the 1976 American 
Legion Convention. Unlike many other bacterial control issues in the oil industry, the control 
of Legionellosis is a legislative requirement. The management of Legionella risk is relevant to 
a range of HSE codes of practice and regulations.

Detailed information in the EI’s Legionellosis risk management and Legionella 
control. Guidance for oil and gas facilities, offshore platforms and refineries (2012) is aimed 
at informing industry on health symptoms and the ecology of Legionella as well as providing 
descriptions of relevant general legislation.

Besides the legislation covering occupational health and safety in the United Kingdom 
and guidance for managing health and safety at work, The Notification of Cooling Towers 
and Evaporative Condensers Regulations 1992 require operators of all such devices to notify 
the local authority when installed. Any changes to the information required to be notified 
under the regulations (including duty holder changes) should always be notified within one 
month after their occurrence. Where a device ceases to be in service , or is intended to be 
decommissioned, that fact should always be notified to the local authority concerned as soon 
as is reasonably practicable after the cessation. This requirement does not apply where the 
device is out of service for maintenance or for seasonal shutdown.

The disease was first recognised in July 1976 when an outbreak occurred at an 
American Legion Convention held at the Belle Vue Stratford Hotel in Philadelphia, USA. The 
cause of the outbreak was unknown, and it took scientists until January 1977 to isolate the 
bacterium responsible which they named Legionella pneumophila.

The bacterium was thought to have been present in the hotel’s cooling towers. 
Water droplets in the form of an aerosol contaminated the hotel’s air conditioning systems 
allowing the bacterium to come into contact with the convention guests, a highly susceptible 
population.

The first recorded outbreak in the UK occurred in April 1985, when 175 patients 
were admitted to Stafford hospitals with a chest infection or pneumonia. A total of 28 
people died. Medical diagnosis showed that Legionnaires’ disease was responsible and 
the immediate epidemiological investigation traced the source of the infection to the air-
conditioning cooling tower on the roof of Stafford District Hospital.

The largest recorded outbreak in the UK occurred at Barrow-in-Furness, Cumbria 
in August 2002. Seven members of the public died and 180 people suffered ill-health as 
a result of the outbreak caused by a poorly maintained cooling water system located at a  
council- owned arts and leisure facility in the town. The subsequent hearings concluded that 
there were significant failings, including:

 − Poor lines of communication and unclear lines of responsibility.
 − Failure to act on advice and concerns raised.
 − Failure to carry out risk assessments.
 − Poor management of contractors and contract documentation.
 − Inadequate training and resource.
 − Individual failings.
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This technical guidance document refers to cooling towers and evaporative condensers only 
and major topics covered are:

 − types of cooling tower;
 − operation of cooling towers;
 − system dynamics;
 − chemical treatment programme;
 − different modes of operation;
 − dosing control and equipment;
 − routine monitoring;
 − maintenance activities;
 − health and safety issues;
 − management duties and responsibilities;
 − risk assessment;
 − tower design considerations, and
 − demolition.




