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Overflow channel with a section of the cover removed revealing the 

overflow drain. Note the cleanliness (with kind assistance of Esporta Ltd) 
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Control Panel, note the air blower (top left), acid and hypochlorite 

pumps (centre) and pH and ORP electrodes above pumps 
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2.1 Background 
 

2.1.1 Operating spa pools 
 

99. General guidance on controlling Legionella bacteria can be found in the HSE 

publication Legionnairesô disease: The control of Legionella bacteria in water systems. 

Approved Code of Practice and Guidance (L8)5. Part 2 puts the control measures 

outlined in L8 in the context of operating a spa pool and also covers the control of 

other infectious agents. 

 
100. This section provides guidance on the simple principles and practices for 

maintaining the water in spa pools in acceptable condition. A wide range of individuals 

and organisations undertakes spa pool maintenance with varying skills including 

hoteliers, health clubs, local authorities, leisure companies and private owners. 

 
101. To encourage the use of any spa pool it must appear inviting, offer a safe and 

pleasant environment to use, and be free from irritant substances, infectious agents 

(viruses, bacteria, protozoa and fungi) and algae. 

 

 

102. In spa pools the refreshing 

agitation of the water is achieved by 

the combination of air jets and pulsating 

water flow. Splashing of water and 

bursting of the bubbles breaking   

through the water surface creates an 

aerosol immediately above the water 

surface in the breathing zone of the 

occupant(s). In Legionnairesô disease the 

principal route of infection is through  

the inhalation of the bacteria into the 

lungs with the risk of disease rising with 

increasing numbers of inhaled bacteria. 

Rarely, infection may occur by aspiration. 

Good disinfection and filtration are 

therefore essential for maintaining  

health and safety standards in spa pools. 

 
103. The small volume of water, high 

operating temperature and generally 

heavy bathing loads makes the water 

treatment of spa pools more onerous 

than in conventional swimming pools. 

104. Objectives of spa pool water 

treatment are the same as those for 

swimming pools, namely 

Å to remove suspended and colloidal 

matter and to render the water clear, 

bright and colourless; 

Å to remove organic matter, which may 

act as a source of food for bacteria 

and give an unaesthetic appearance to 

the water; 

Å to provide an appropriate level of 

disinfectant to control the growth of 

infectious agents; 

Å to maintain the pH of the water at an 

optimum for disinfection; and 

Å to maintain a comfortable 

temperature for bathers. 



 

 

 
 

105. There are essentially two types of 

pollution; that generated by bathers and 

that from external sources ie atmosphere, 

surface surrounds and bathing costumes. 

The pollution generated by bathers  

comes from 

Å nose ï mucus, 

Å mouth ï saliva, 

Å skin - perspiration, dead skin, sun tan 

lotion, cosmetics, shampoo and soap 

residues 

Å urine and faecal matter, and 

Å hair. 
 

 
2.1.2 Operating natural spa pools 

 
106. The concept of natural spa pools 

is for the water to remain untreated, 

but this in itself can pose potential health 

and safety implications. The water for 

natural spas should be shown to be of 

satisfactory microbiological quality before 

construction of the spa. However, natural 

spa pools must be managed to control 

the risk of exposure of users and others  

to infectious agents. This will usually 

require the natural spa pool to be 

managed in the same manner as any 

other commercial spa pool. Managers 

of natural spa pools should, therefore, 

follow the guidance on control measures 

given here. 
 

 
2.1.3 Storing water 

 
107. Stored water requires ongoing 

management if water quality (including 

aesthetic quality) is not to be impaired. 

It is especially important to ensure the 

water in storage does not rise above 

20°C. Legionella bacteria and other 

infectious agents can proliferate in 

storage at temperature above 20°C, 

particularly if a biofilm is allowed to 

develop on the inside of the cistern. 
 

 
2.1.4 Spa pool water purification 

 
108. Water treatment can be divided 

into two main steps - filtration and 

disinfection. Filtration is necessary to 

maintain a physically clean, clear and 

safe environment. Chemical or physical 

disinfection is required to prevent cross 

infection between bathers and the 

growth of infectious agents within the 

water and on the surfaces within the spa 

pool and itôs associated water and air 

circulation system. 

 
109. Effective purification relies on 

powerful filtration working in conjunction 

with continuous disinfection via a 

complete and speedy circulation system, 

to collect, clean and disinfect water 

without plant failure, undue water and 

chemical wastage or needless expense. 

 
110. To minimise pollution it is essential 

to encourage good hygienic standards. 

Bathers should be strongly encouraged 

to visit the toilets, and to wash and 

shower before use of the spa pool. 

Introduction of shampoos, moisturisers 

and other skin products into spa pools 

will adversely affect the water balance 

and therefore bathers should ensure 

these are removed by showering before 

entering the pool. 
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111. The daily spa pool maintenance 

programme needs to achieve proper 

physical operation of the spa pool and 

provide a suitable chemical balance and 

the correct microbiological control. To 

ensure optimum water quality within the 

spa pool it is essential that the turnover 

time of the spa pool and the design 

bathing loads do not exceed 

recommended limits (see below). 
 

 
2.1.5 Information managers should 

provide for users 
 

112. The risk assessment will identify the 

information that should be provided to 

customers, and may include having a 

wall clock clearly visible from the spa 

pool and a notice pointing out the 

recommended bathing time along with 

the maximum number of people allowed 

in the spa pool at any one time. 

They may also require a notice, clearly 

displayed near the spa pool, advising 

individuals of the correct procedures 

when using the spa pool. For example 

Å It is recommended that bathers do not 

wear sun tan lotions or skin creams in 

the spa pool. 

Å Bathers should use the toilet and 

shower before entering the spa pool. 

Å Bathers should not use the spa pool if 

they have had diarrhoea within the 

last 14 days. 

Å Bathers should be discouraged from 

swallowing the spa pool water. 

Å It is recommended that bathers 

do not exceed 15 minutes immersion 

at a time. 

Å Bathers should not exceed the 

maximum number permitted in the 

spa pool . 

Å Children under four should not use the 

spa pool. 

Å Children (and others) who are unable 

to keep their faces out of the water 

should not use the spa pool. 

Å All other children using the spa pool 

must be supervised. 

Å Babiesô nappies should not be changed 

beside the spa pool. 

Å It is recommended the spa pool is not 

used after a heavy meal or while under 

the influence of alcohol or sedatives. 

Å If intended users are suffering from 

diseases of the heart and circulation, 

skin conditions, are 

immunosuppressed, subject to fits, 

or taking drugs affecting the 

cardiovascular or nervous systems, 

they should seek medical advice 

before bathing in spa pools. 

Å Pregnant women are advised to 

consult with their doctor before using 

a spa pool (see section 1.1.5.2) 

 
(This is not an exhaustive list and the 

information that needs to be displayed 

will depend on the risks identified for 

each spa pool.) 
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pH and chlorine electrodes (with kind assistance of Esporta Ltd) 
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2.2 Treatment  programmes 
 

2.2.1 Maintaining water quality 

2.2.1.1 The effect of pH on disinfectants 
 

113. The pH (a logarithmic scale) is a measure of the degree of acidity or alkalinity 

(also known as the basicity) of the water: 
 

0 ACID 7.0 ALKALI  14.0 

neutral  
 

Ideal range  7.0 - 7.6 

 
The most important factor in water balance is pH and the ideal ideal pH range is 

similar to the pH of most body fluids. 
 

Figure 2: The effect of pH on disinfection 
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114. Figure 2 shows the effect of pH on 

the disinfection efficiency of chlorine 

and bromine. It should be noted that, 

depending on the nature of incoming 

mains water and the disinfectant used, 

the spa pool water may need to be 

adjusted to the ideal pH range by 

the use of chemical treatment. 

Acidic pH adjusters include sodium 

bisulphate and hydrochloric acid, 

and alkaline pH control is achieved with 

sodium carbonate (soda ash). 
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2.2.1.2 The effect of disinfectants on pH 
 

115. 1,3-bromochloro-5,5- 

dimethylhydantoin and sodium 

dichloroisocyanurate tend to be relatively 

neutral when dissolved in spa pool water 

and have little effect on the pH. 

The nature of the incoming mains 

water supply tends to determine the 

pH adjustment required. 

 
116. Trichloroisocyanuric acid forms an 

acidic solution (pH3) in water and will 

tend to lower the pH value. An alkaline  

pH adjuster may be necessary to  

maintain the optimum pH but the degree 

of pH adjustment will be dependent 

on the nature of the incoming mains 

water supply. 

 
117. Sodium and calcium hypochlorite 

will both raise the pH of the spa pool 

water, so an acid pH adjuster may be 

required. Again the degree of pH 

adjustment needed will depend on the 

nature of the incoming water supply. 
 

 
2.2.1.3 Water balance 

 
118. The pH, Total Alkalinity, Total 

Dissolved Solids, Temperature and 

Calcium Hardness of water are related in  

a complex way and are the main factors  

in determining the balance of the water. 

Balanced water is neither scale forming 

nor corrosive and may be measured using 

a number of indices such as the Langelier, 

Palintest or saturation. In commercial spa 

pools the frequency of water replacement 

and draining of the spa pool is likely to 

limit the requirement for water balancing. 

2.2.1.4 Clarity 
 

119. Cloudiness in the water is often 

evident if the spa pool has been left 

unused and may be attributable to a 

number of different factors. 

These include failure of the circulating 

pump, incorrect hand dosing of the spa 

pool with water treatment chemicals 

leading to a lack of disinfectant, the 

presence of undissolved chemicals, 

algal growth, incorrect backwashing 

procedures and bacterial overgrowth. 

Further advice should be sought from a 

suitable consultant if problems persist. 
 

 
2.2.1.5 Total Dissolved Solids (TDS) 

 
120. The measure of the concentration 

of dissolved materials present in the 

water, the majority of which have been 

introduced from the water treatment 

chemicals and from the bathers using 

the spa pool, is termed the total 

dissolved solids. This concentration 

reflects the management of spa pool 

usage and control of water replacement. 

A maximum of 1000 mg/l over the fill 

water of TDS is recommended in spa 

pools, above which corrosion of the spa 

pool water distribution system may 

become more apparent. Planned water 

replacement will normally prevent such 

occurrences. 
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2.2.1.6 Biofilms 
 

121. The spa pool, pipework and balance 

tank should be constructed of materials 

known not to support the growth of 

infectious agents and which comply with 

BS 692050. It should also be possible to 

inspect and clean not only the surfaces 

of the tanks and spa pool but also the 

inside of the pipework and, for this 

purpose, appropriate access points 

should be included in the design or 

the pipes should be readily removable. 
 

 
2.2.1.7 Algae 

 
122. There are 3 common types ï green, 

blue-green, and brown or red. 
 

 
2.2.1.8 Green algae 

 
123. Green algae are free floating; 

turning the spa pool water cloudy 

green. They are easily killed by 

treatment e.g. chlorine. 
 

 
2.2.1.9 Cyanobacteria 

 
124. Cyanobacteria used to be known 

as blue-green algae, although they are 

generally black in appearance. They are 

found on floors and walls in small dots 

or blotches, are resistant to algicides 

and often cause surface staining. 
 

 
2.2.1.10 Brown or red algae 

 
125. Brown or red algae are usually 

yellow or yellow brown and are 

sometimes found on spa pool walls, 

floors and steps. They may also be rust 

red, green or pink in colour. 

2.2.2 Spa pool area hygiene 
 

See section 2.4 1 

 
2.2.3 Chemical storage 

 
126. Care must be taken to ensure that 

chemicals are stored under the correct 

conditions. Acids and alkalis should be 

stored separately in secure, well-ventilated, 

dry storage areas (bunded if necessary, 

ie to contain spills of liquid chemicals). 

Each area should be marked externally 

with the appropriate warning sign. 

It is inadvisable to store spa pool 

chemicals with petrol or oil, e.g. a 

domestic spa owner should not store pool 

chemicals in a shed that also houses a 

petrol mower. Accidental mixture of these 

chemicals could result in an explosion or 

facilitate spontaneous combustion. 
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Water pump strainer ï needs inspection daily and cleaning if necessary 
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2.3 Monitoring 
 

127. It is the responsibility of the owner to arrange routine microbiological or chemical 

testing. However, HSE and Local Authority inspectors do have the power to take water 

samples under the HSWA as may be required during inspections/investigations. 
 

 
2.3.1 General monitoring 

 
128. Poolside testing and recording of residual disinfectant and pH levels should be 

undertaken before the spa pool is used each day and thereafter at least every 2 hours 

in commercial spa pools. The chemical tests required are 

On-site tests 

Å Colour 

Å Clarity 

Å Temperature 

Å Number of bathers 

Å Chlorine (free, total and combined) or bromine in pool 

Å pH 

 

129. Laboratory analysis is not part of 

the daily regimen but may be required, 

for example, monthly. The frequency of 

laboratory analysis should be indicated 

from your local risk assessment. 

Chemical tests include 

Å Permanganate value (4 hours @ 27°C) 

Å Total dissolved solids* 

Å Bromide/chloride depending on 

disinfectant* 

Å Ammoniacal  nitrogen 

Å Albuminoid nitrogen 

Å Nitrite nitrogen 

Å Total Alkalinity* 

Å Bicarbonate alkalinity 

Å Hydroxide alkalinity 

Å Total hardness* 

Å Calcium hardness 

Å Magnesium hardness 

Å Sulphate* 

Å Iron* 

Å Copper* 

Å Zinc* 

* These tests can be done at the side of 

the spa pool, but for reliable results to 

show how the spa pool is being managed 

laboratory analysis should be used. 

 
130. Details of standard testing 

procedures are provided in Appendix 3. 

A logbook should be available for 

recording the results, it should state the 

acceptable limits for parameters tested, 

together with any remedial action to be 

taken in the event of a test result being 

out of specification. Records should be 

kept for a minimum of 5 years as 

required by the Approved Code of 

Practice L85. 
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131. The total dissolved solids (TDS) 

should be monitored daily, and the 

water balance weekly if required. 

In areas where the water is naturally low 

for calcium hardness and alkalinity, basic 

water balance chemicals may be required 

to stop the water being aggressive in the 

spa pool. However, in commercial spa 

pools, water replacement frequency 

should be such that it obviates the need 

for water balance (depending on the 

source water). Similarly TDS monitoring 

may not be required if the water is 

replaced frequently. 

 
132. Routine microbiological analysis 

should also be undertaken to ensure that 

optimum water treatment conditions are 

being maintained. While chemical 

analysis is of benefit to monitor the 

efficiency of the water treatment system 

in dealing with the pollution loading, 

it is important that it is carried out 

together with microbiological analysis to 

enable a complete assessment of the 

water treatment operation and 

management. 

 
133. Information obtained from regular 

monitoring can indicate 

Å whether or not water replacement and 

backwashing are being undertaken at 

sufficient frequency, 

Å disinfectant levels are adequate, 

Å show whether or not the operation of 

the water treatment plant is coping 

effectively with the bather load, 

Å highlight any unnecessary hand dosing 

of water treatment chemicals, 

Å provide information on the condition 

of the filter bed, and 

Å provide advanced warning of failure of 

filter, pumps, valves etc. 

2.3.2 Sampling for chemical analysis 
 

134. A one-litre sample of spa pool water 

is required for a comprehensive chemical 

analysis in the laboratory. This should be 

taken in a clean one-litre polythene 

container, which, prior to filling, has been 

thoroughly rinsed with water from the 

spa pool to be sampled. The sample 

should be delivered to the laboratory on 

the same day as sampling. However, if 

this is not possible it must be  

refrigerated (4-8°C) until it can be 

delivered to the laboratory the next day. 

 
135. The place and point of sampling, 

the time, the pH and the concentration 

of free and combined disinfectant should 

be noted at the time of sampling and 

provided to the laboratory together with 

the sample. Ideally the sample should be 

taken about 200 to 400mm below the 

water surface. 
 

 
2.3.3 Monitoring for infectious 

agents 
 

136. The spa pool manager has the 

responsibility for ensuring that 

microbiological samples are taken at 

appropriate intervals and the results 

recorded in the spa pool log book 

together with any remedial actions and 

follow up samples following an adverse 

report. In general, a microbiological 

sample should be taken based on a risk 

assessment, which would take into 

account any factors that may have an 

effect on water quality. 
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137. Regular microbiological testing will 

provide an assurance that operating 

conditions are satisfactory if 

Å it is performed by trained and 

competent personnel to prevent 

sample contamination; 

Å microbiological analysis is carried out 
in a laboratory accredited for the 

analysis to ISO1702551; 

Å chemical tests are performed, 

preferably on site, at the time of 

sample collection, eg pH value and the 

concentration of free and total 

disinfectant in the spa pool water, a 

review of the maintenance records and 

bather numbers for the spa pool, 

information on any mechanical failures, 

the water appearance, and other 

untoward events is carried out and 

noted on the sample submission form. 

 
138. Microbiological samples for indicator 

organisms should be taken at least once 

a month as a routine and quarterly for 

Legionella. More frequent sampling may 

be required depending on the risk 

assessment, eg if the spa pool is being 

intensively used and certainly if there are 

any adverse health effects reported by  

the bathers. Spa pools that are situated 

outdoors have additional demands placed 

on the disinfection and filtration systems 

from environmental contamination by 

dust, debris etc, so it is important that 

such factors are taken into account when 

determining a monitoring schedule. 

If adverse health effects are suspected 

the enforcing authority (HSE or the Local 

Authority) and the microbiologist in the 

testing laboratory should be informed; 

as required they will then notify the CCDC 

within the Local Health Protection Unit. 

Microbiological sampling should also 

be done 

Å when a spa pool is first used or 

recommissioned, 
Å after a report of ill-health following spa 

pool use, 
Å if there are problems or contamination 

incidents, or 

Å alterations in the 
treatment/maintenance  regimes. 

 
2.3.4 Microbiological tests 

 
139. Tests for indicator organisms should 

include an aerobic colony count 
(sometimes called the total viable (colony) 
count or plate count)), coliforms, 
Escherichia coli, and Pseudomonas 
aeruginosa. In addition, tests should be 
quarterly for Legionella. The aerobic 

colony count (ACC) after 24 hours 
incubation at 37°C will give an indication 
of the overall microbiological quality of the 

spa pool while the continued presence of 
coliforms and especially 
E. coli will indicate the presence of serious 

contamination arising as a result of a 
breakdown in the treatment system. 
The presence of the potential pathogen 
P. aeruginosa is also an indication of 

treatment failure with likely colonisation 
and biofilm formation on the spa pool 

filter and within other parts of the system. 
It is a more sensitive indicator of sustained 
management problems than the coliforms 

and may be found in their absence but is 
usually associated with an elevated ACC. 

 
140. If there are health problems 
associated with the use of the spa pool,  
it may be necessary to test for other 

organisms, based on epidemiological 
evidence, such as Staphylococcus aureus, 
Cryptosporidium, Giardia and perhaps 

viruses. In these circumstances advice 
should first be sought from the local 
Health Protection Unit and the 

microbiologist. 
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Figure 3: Illustration of how to collect a sample for microbiology 

 
Water surface 

 
Direction of 

water flow 

if any 

 

 
200ï400mm 

below 

water surface 

 
 
 
 
 
 
 
 

 

1. Aseptically removing the 

bottle top 

2. Immerse bottle 200ï400mm 

below the surface, keeping bottle 

almost horizontal but tipped 

slightly to ensure neutraliser is 

not tipped out 
 

 
 

 
Water surface 

 
 
 

200ï400mm 

 

 
Bottle neck 

 

 

 

 

3. Tilt bottle up to 

approximately 45° to fill 

 

4. Remove bottle. If the bottle is full 

to the brim pour off a small 

amount to leave 1ï2cm air above 

the water surface. Replace the cap 



M A N A G E M E NT   O F   S PA   P O O L S  

C O N T R O L L I N G   T H E   R I S KS   O F   I N F E C T I ON  

59 

 

 

 
 

 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

5. Invert a few times to mix the contents and place the bottle in a cool box 

for transport 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
6. Transport to laboratory as soon as possible in an 

insulated container ï process on day of collection 


