
1

The Control of Legionella Bacteria in 
Water Systems

8th of March 2018

Brief Overview of Amendments
Approved Code of Practice (ACoP L8:2013) Rev 4

The guidance is now split into 3 parts:
 Cooling Towers (HSG 274 Part 1)
 Hot and Cold water Services (HSG 274 Part 2)
 Other Risk Systems (HSG 274 Part 3)
 2 Year Rule for Risk Assessments Has Now Been Removed 

(replaced with the word ‘regularly’), onus placed on Risk Assessor & 
Responsible Person to advise when a review may be required.

 Low Risk Systems Are Now Defined 
 More Emphasis on Regular Refresher Training for Site 

Responsible Person
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Background & The Bacteria

Bellevue-Stratford Hotel 
Philadelphia – July 1976

 34 People Died

 221 Hospitalised

 Air Conditioning System, Cooling 
Towers on Roof

 Traces found in Nuclear Bunker

 Air Force veteran Ray Brennan 
became the first person to die

The Villain 
of the Piece

 Legionella pneumophila 
serogroup 1 subtype Pontiac 
causes 90% of all cases of 
Legionnaires’ Disease [PHE 
2015].

 Legionella: named after the 
first victims.

 pneumophila: meaning lung 
loving.
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Legionnaires’ Disease Outbreaks in the UK

1985 Stafford District General Hospital 101 cases, 28 Deaths

1980 Kingston-upon-Thames 11 Cases, 0 Deaths

1988 BBC 92 Cases, 2 Deaths

1989 Piccadilly Circus 33 Cases, 5 Deaths

2002 Barrow-in-Furness 172 Cases, 7 Deaths

2003 Bulmers, Hereford 28 Cases, 2 Deaths

2010 South Wales 22 Cases, 2 Deaths

2012 Edinburgh, Scotland 99 Cases, 3 Deaths

Cost Scottish NHS £750,000 in Treatment & Training Staff

Legionnaires’ Disease

 Potentially fatal form of pneumonia.

 Incubation period 2-10 days (usually 3-6 days).

 Legionnaires’ disease has an infection rate of  <5% 
with a fatality rate of approx. 12%.

 Some will not develop the full blown disease but 
acquire flu-like symptoms.

 Contracted by inhaling aerosols contaminated with 
Legionella bacteria.

What are the symptoms of Legionnaires' disease?
 The severity of the symptoms varies greatly, ranging from a mild cough 

to rapidly fatal pneumonia. There may be initial influenza-like 
symptoms such as:

 Fever
 Loss of appetite
 Headache
 Tiredness
 Severe muscular aches
 Breathlessness & confusion
 Dry cough

 Death occurs in 10% to 15% of healthy people because of progressive 
pneumonia with respiratory and multi-organ failure
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Pneumonia

So what is an Aerosol?
 An aerosol is a suspension of small 

particles in the air

 Small enough to be inhaled deep into 
the lungs

 Big enough to carry viable bacteria

 Particles of 1μm to 3μm meet this 
criteria

 A true aerosol is not normally visible 
and may not be wet

Legionnaires’ Disease Higher Risk Groups

 Men appear more 
susceptible than women;

 Immuno-suppressed 
people;

 People aged over 45;

 Alcoholics, smokers; and

 People suffering from 
cancer, chronic respiratory 
disease or kidney disease
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Number of cases of Legionellosis (including presumptive) 
by year of onset of symptoms 2005 to 2014

Source:  HPE Annual Report 2015

LD cases by age and gender, with case fatality 
rate (%) 2013-2015

Source:  HPE Annual Report 2015

Confirmed Legionnaires disease cases by 
month and year of onset: 2013-2015

Source:  HPE Annual Report 2017
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Legionnaires’ Disease Occurrences 
in England & Wales

 400-550 Cases Reported each year [HPE 2017]

 About a third of the cases reported are 
associated with travel outside of England 
and Wales [HPE 2017]

 It is believed that the incidence of the 
disease is greatly under reported.

Dr Tom Makin 
Department of Medical Microbiology.
Royal Liverpool University Hospitals.

‘Clinical studies indicate that 
Legionnaires’ disease accounts for 
approximately 3% of the 180,000 cases 
of community acquired pneumonia 
diagnosed in Britain each year’ 

That equates to about 5400 cases of 
legionnaires’ disease per year (10 times the 
figure that is detected and recorded by HSE).

Legal Architecture, Risk 
Assessments & Competency
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Legal Architecture - Overview

Act of 
Parliament

• Health & Safety at Work Act 1974

Regulations

• Management of H&S at Work Regulations 1999, 
COSHH Regulations 2002

Approved Code 
of Practice

• The control of legionella bacteria in water 
systems – ACoP L8

Guidance Notes
• HSG 274 Parts 1 to 3

Organisations and individuals who may be responsible for 
buildings that are both domestic dwellings & workplaces:
 local authorities;

 universities;

 housing associations, including housing companies;

 charities;

 hostels;

 landlords in the private renting sector (residential 
accommodation);

 managing agents;

 hoteliers, B&B, guest house and holiday camp owners; and

 caravan and camping site owners, including fixed caravan sites.

Housing Associations / Councils

 2.146 It may be impractical to risk assess every individual residential 
unit, eg where there are a significant number of units under the 
control of the landlord, such as Housing Associations or Councils. In 
such cases, a representative proportion of the premises for which 
they have responsibility should initially be assessed, on the basis of 
similar design, size, age and water supply, with the entire estate 
eventually assessed on a rolling programme of work.

 Recommend desktop exercise initially utilising asset register, filter out 
higher risk properties (usually open vent systems incorporating a cold 
water tank).

 Take ‘risk based’ approach (sample of higher risk and low risk properties 
initially) then implement a rolling programme.

Source:  HSG 274 Part 2, 2013
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Residential accommodation: Landlords 

 2.138 Landlords who provide residential accommodation, as the person in 
control of the premises or responsible for the water systems in their 
premises, have a legal duty to ensure that the risk of exposure of tenants to 
legionella is properly assessed and controlled. This duty extends to 
residents, guests, tenants and customers. 

 2.139 Where a managing (or letting) agent is used, the management 
contract should clearly specify who has responsibility for maintenance and 
safety checks, including managing the risk from legionella. Where there is 
no contract or agreement in place or it does not specify who has 
responsibility, the duty is placed on whoever has control of the premises 
and the water system in it, and in most cases, this will be the landlord 
themselves.

Source:  HSG 274 Part 2, 2013

Legionella Control Association - LCA

 Independent, not for profit   
organisation

 Sets out Code of Conduct  and 
Standards of Service Delivery 
for service provider members 
to comply with

 LCA audits members annually 
for compliance

Design & Construction
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Design & Construction

Blind Ends, Dead Ends or Deadlegs?

Dead end / Blind end: 

A length of pipe closed 
at one end through 
which no water passes.

 Blind end should be no more than 
twice diameter of the pipework

Blind Ends, Dead Ends or Deadlegs?
Deadlegs:

A length of pipework 
leading to a fitting 
through which water only 
passes infrequently when 
there is draw off from the 
fitting, providing the 
potential for stagnation.

 Typical flow to a hand-wash basin of 4.5 L/m. 
 50 m dead-leg of 15 mm pipe would take 2 

minutes to flush.
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Temperature Regime – the traditional 
approach to Legionella control

 Hot water should be stored at 60°C

 Hot water should be distributed, so that within one 
minute of running it reaches 50°C (55 °C in healthcare premises)

 Cold water should be stored at < 20°C

 Cold water temperature at outlet should be 

< 20°C after running for 2 minutes

Temperature – Traditional Approach to 
Legionella Control

GW Brundrett  (2003)

<20OC- Bacteria are 
dormant but remain 

viable

>20OC & <45OC Legionella 
Bacteria will multiply 

rapidly

50OC - 90% Kill Rate 
within 2 hours

60OC – 90% Kill Rate 
within 2 minutes

70OC - Rapid Kill to 
100%

Thermostatic Mixing Valve

• Installed so the furthest outlet supplied via TMV 
is <2m in pipe run length.

• Fitted as close as possible to outlet.

• Where TMVs are fitted with low flow rate spray 
taps on hand washbasins, the risk is increased
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Braided EPDM Flexible Hoses
[DoH 2010]

 Can no longer be fitted within 
Healthcare establishments

 Policy for use of WRAS 
approved fittings only, 
consider adopting policy of 
flexi hose replacement as and 
when refurbishments are 
undertaken (recommendation)

Braided EPDM Flexible Hoses

EPDM Flexible Hoses 
have an enhanced 
risk of harbouring 
Legionella bacteria 
and other potentially 
harmful 
microorganisms

Hollow Tanks Supports
[DoH Nov 2013]

Alert Ref: EFA/2013/004
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Service Task Frequency

All Systems Risk Assessment Review 2 yearly

Hot Water Services

Check temperatures of the flow and return at the calorifiers
and representative taps on a rotational basis

Monthly

Check water temperatures up to 1 minute to
see if it has reached 50oC in the sentinel taps (55 °C in healthcare 

premises)
Monthly

Internal Check of the calorifiers for  scale and sludge Annually

Note condition of the drain water Annually

Cold Water Services

Check temperatures are below 20oC after running the water for up to 
2 minutes in sentinel taps. Check representative taps on a rotational 

basis.
Monthly

Check Tank water temperatures in the tank remote from the ball 
valve. Check mains temperature at the ball valve.

Annually

Visually inspect cold water storage tanks and carry out remedial work 
where necessary. Check representative taps for temperature as above 

on rotational basis.
Annually

Disinfect CWS tanks and services in accordance with L8, BS EN 806 & 
DWI (Drinking Water Inspectorate) Guidance Document

Annually

(Drinking Water Tanks 
Only)
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Service Task Frequency

Showers and spray taps
Dismantle, clean and descale removable parts, heads, inserts and hoses

where fitted

Quarterly or as indicated 
by the rate of fouling or 

other risk factors, eg
areas with high risk 

patients

Little-used outlets
Flush through and purge to drain immediately before use,

without release of aerosols
Weekly (Twice Weekly 

for Healthcare)

Thermostatic mixing 
Valves

Check operation of fail-safe Annually

De-scale (if necessary) and disinfect Annually

Fire hose reel systems
When witnessing test of hose reels ensure that there is

minimum risk of exposure to aerosols
As directed

Water Softeners
Clean and disinfect resin and brine tank – check with manufacturer what 

chemicals can be used to disinfect resin bed.
As recommended by 

manufacturer

– HSG 274 Part 2
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Service Task Frequency

POU water heaters (no
greater than 15 litres)

Check water temperatures to confirm the heater operates at 50–60 °C 
(55 °C in healthcare premises) or check the installation has a high 

turnover

Monthly–six monthly, or
as indicated by the risk

assessment

Expansion vessels Where practical, flush through and purge to drain
Monthly–six monthly, as 

indicated by the risk
assessment

– HSG 274 Part 2

Internal bladders are often made of synthetic 
rubber such as EPDM and may support the 
growth of microorganisms including legionella, 
so check to see if these are approved against 
BS 6920. 

Annual Inspection of CWS Tanks

Annual 
Inspection of 

CWS Tanks
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The effect of regular flushing on legionellae in 
shower water [Makin 2008]
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Other Risk Systems - HSG 274 Part 3
 Cooling Towers (L8) – HSG 274 

Part 1

 Hydrotherapy/Spa Pools 
(HSE/PHE Guidance)

 Portable/Room Humidifiers
(NHSE SN (96)06)

 Non-potable water storage

 Deluge Showers

 Trolley Wash Procedures

 Potting Compost (BBC 2010)

 Air Washers / Wet Scrubbers

 Water Softeners

 Emergency Showers / Eyebaths

 Car windscreen washing fluid (Anders 
Wallensten, Isabel Oliver et al. 2010)

 Lawn Sprinklers/Garden Hoses

 Horticultural Misting Systems

 Vehicle washing plant

 Ornamental fountains

 Sprinkler & Hose Reel Systems

 Respiratory nebulisers

 Industrial Process Water Systems

 Dental Coolant Systems
(Coleman 2008)

 Rain Water Harvesting Tanks
(BS 8515:2009)

 Heated Birthing Pools (BBC 2014)

Case Studies
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Case Study 1: Science Museum - 1990

 Science Museum, 
London, 1990

 Number of Cases: None

 The Science Museums 
air conditioning cooling 
tower was inspected by 
officers of the Health 
and Safety Executive 
(HSE) and found to 
contain legionella 
pneumophila.

Science Museum - 1990
 Board of trustees were charged and fined under S3(1) of 

the HSWA for not ensuring as far as is reasonably 
practical, that members of the public were not exposed to 
any risk 

 The board of trustees appealed saying that the bacteria 
had not been allowed to escape and so no dangerous 
circumstances existed;

 Appeal rejected as the term “risk” is defined as merely the 
possibility of danger rather than actual danger.

 The Board of Trustees were fined £500 and made to pay 
£35,000 prosecution costs

Case Study 2: Food Humidifiers

“The seriousness of this case was 
the absence of any reasonable 
steps to be aware of the risk of 
Legionnaires' 
disease”

Judge Christopher Pitchford
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Copthorne Hotel Cardiff –
Food Humidifier 1999-2000
 Aerosols emanated an incorrectly-installed and 

unmaintained humidifier in a buffet unit. The unit 
sprayed a fine mist over food to keep it looking fresh.

 7 people became ill – 2 died.
 The managing director of the company that supplied the 

unit admitted failure to educate himself on the 
procedures for avoiding Legionnaires' Disease in court. 
He was fined £7,500 with £2,500 costs.

 Hotel health and safety consultant admitted health and 
safety charges. He was fined £4,000 with £1,000 costs

Case Study 3: B&Q - 2005
Location: 
• B&Q, Longwell Green, Bristol 
• 2005
• Number of Cases: None
• Health inspectors from South 

Gloucestershire Council investigating 
an outbreak of Legionnaires' disease 
in the area tested the working spa 
pool on display in the store and 
discovered legionella bacteria.

B&Q - 2005

 Legionella species discovered in the spa pool not 
linked to the outbreak being investigated, however, 
HSE still took action

 Potentially 50,000 people exposed
 B&Q admitted breaches of the of the HSWA 1974
 Fined £20,000 (maximum possible) + £68,000 costs

There does not have to be an outbreak or even an illness for the 
HSE to prosecute
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G4S fined £1.8 million after 
Legionella failure
G4S Cash Solutions has been fined £1.8 million after failing to reduce the risk of 
Legionnaires’ disease from its water systems.

In October 2013, a G4S worker was reported to have contracted Legionnaires’ 
disease, which causes flu-like symptoms and can, in some cases, lead to life-
threatening problems.

Harlow Council investigated but environmental health officers were unable to 
prove that the worker had contracted the disease from the site.

However, the council did uncover a serious lack of compliance in maintaining 
water systems at the workplace.

The council began prosecution proceedings and G4S pleaded guilty to two 
charges under the Health and Safety at Work etc Act 1974 in June.

The judge at Chelmsford Crown Court sentenced G4S to pay £1.8 million in 
fines and court costs of £34,000.

HSE Prosecutions

“While there is no evidence that residents or members of staff were exposed to Legionella 
bacteria, there was a clear and inexcusable failure to properly assess and control the risk,” 
said HSE inspector Phil Redman

Stephen Clements, a granddad from Cromer, Norfolk , was a keen gardener who died 
just a week after he inhaled the toxic bacteria.

The 63-year-old is thought to have breathed in poisonous spores that had grown in 
stagnant water inside the hose.

Stephen had cleaned the patio earlier in the year and left the hose out across the 
lawn filled with water.

"In the winter sun, it was the perfect temperature for the bacteria to breed. He was 
cleaning the terrace with a stiff broom and the garden hose on spray. The sweeping of 
the broom caused the perfect aerosol.”

Mrs Clements said her husband had a heart condition but was otherwise "active and 
well", explaining that within a week symptoms of an upset stomach had rapidly 
developed into pneumonia.
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To Clarify

• Avoid Temperatures 20°C - 45°C (where possible), if TMV’s 
are fitted look to introduce a maintenance regime to ensure 
they are not increasing risk levels.

• Keep Water Moving (Regular Use or Weekly Flushing)

• Avoid or Minimise Mist & Spray (Aerosol) Where Possible

• Keep Systems Clean (Tanks, Calorifiers, Showers, Taps etc)

• Complete Items Listed in Your Risk Assessment 

(In Order of Priority) High to Low

Questions and Answers

Services
• Building Services 
• HVAC, Refrigeration & Air Conditioning
• Electrical Testing, Services & Compliance 
• Outsource Management 
• Water Treatment & Legionella Control
• Closed System Flushing, Dosing and Analysis
• Swimming & Spa Pool Analysis
• Kitchen Extract & Ductwork Cleaning
• Local Exhaust Ventilation Testing
• Ventilation Hygiene
• Independent Auditing, Consultancy & CPD Training

Contact Details

Leigh Wallis – MBIFM, M.W.M.Soc

M: 07921 575979

E: l.wallis@vector-airandwater.co.uk

Vector Air & Water Company Page

@VectorAirWater

Nathan Priest – MBIFM

M: 07714 247428

E: n.priest@vector-airandwater.co.uk

Google Plus Page


