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Pool and Spa Pollution (or whatõs in the water & what are we 

going to do about it!))  
Control of chemical pollution  
A swimming pool is a vessel/tank that is open to the environment and is therefore constantly 

influenced by the environment, plus users of the pool. I have omitted the word ôspaõ from that sen-

tence as I will not call a spa, hot tub Jacuzzi a pool. It is a BATH! A pool is something you swim in and 

a bath is something you relax in.  

You may feel this is a bit over the top, but no! it is so important that we clearly differentiate be-

tween spas, ect. and pools as they are so completely different to on another. So although the follow-

ing information is both relevant to pools and baths it is something I want to flag up at this early 

stage in the valued relationship between writer and reader.  

In pools & baths rain, wind and sunshine will all have an influence on the purity and clarity of the wa-

ter. The amount of drinkable water on the planet does not to any extent vary but is constantly recir-

culated and is used over and over again In an indoor pool or spa the users will introduce unwanted sub-

stances such as sweat, urine, lotions, gels, etc. into the swimming pool or bath water. All of the above 

contribute to a volume of solids that are completely dissolved in the pool /bath water. This is re-

ferred to as Total Dissolved Solids (TDS)  

Basically the level of TDS is an indicator of the age of our water i.e. how long it has been around. It is 

initially chemically polluted by acid rain, materials in the soil and substances added by the water sup-

pliers in their treatment. The water arriving at our pools and spas will have a TDS of as low as 

100mg/L in soft water areas and up to 500mg/L in hard water areas where there are high amounts of 

calcium in the soil. In these times water arriving at a site may have been sourced from anywhere in 

mainland Britain. Due to this it is now recommended that source water is regularly examined for TDS, 

PH, etc. Clarity may also be affected e.g. Water from areas such as moorlands or peat bogs a.k.a. 

Yarpha is likely to be considerably darker than other waters.  

The terminology hard or soft refers simply to the waterõs ability to make a lather when mixed with 

soap. Low pH water is normally termed soft as it will make suds far more easily than (high pH) alkaline 

water where it will be hard or difficult to make a lather.  

This water is then used to fill or top up our pools and spas and we add disinfectant, pH correctant, 

filter aid, etc and as these products are rarely pure (Sodium hypochlorite, the most commonly used  

disinfectant in the UK is approximately 85% packaging when fresh and only up to 15% actual 

chlorine) the TDS starts to rise. We then add bathers, covered in gels, lotions, deodorants and per-

spiration. Research indicates that each bather will release on average up to 40ml of urine into the 

water.  



Every day an adult produces a litre of sweat, 1 billion skin flakes and 38g of grease that can be 

washed off into a pool/spa.  

We then add more chemicals and the bathers add more pollution driving the TDS up higher and 

higher It is advocated that the TDS should not be any greater than 1000mg/L above the incoming 

waterõs TDS level. The alleged reason being that high levels are likely to lead to attacks on calcium 

based finishes, grout, cement finishes, etc. It will also indicate a higher likelihood of degraded     

chlorinous by -products. Seawater pools operate at in excess of 30,000 without problems so in my 

opinion this so called problem is disproportionate.  

With environmental issues as they are, we should be looking to conserve water. Recent years have 

shown that treated water is not as plentiful as we have in the past assumed. So ask again what is in 

TDS? Is it dangerous or damaging? Is it yet another variable the pool operators needs to worry 

about? Is TDS the reason for poor re-

sults from chlorine?  

Total dissolved solids (TDS) are exactly 

what it says, the sum of all solids dis-

solved in the water. The  

constituents that make up TDS are for 

the most part unknown as we simply 

measure the combined sum of metals, 

minerals and salts. The majority will be 

calcium and sodium compounds plus mag-

nesium and many diverse other solubles . 

In freshly filled pools in hard water ar-

eas, the most common dissolved solid in 

hard water areas, is calcium in some 

form, usually a salt or ion as basically 

the pool contain mains water .  

As water "ages", however, the story 

changes. 

The most prevalent solid dissolved in 

older pool/spa water is not calcium but 

sodium chloride, basically table salt. 

This is the key to the constant elevation 

of TDS in swimming pools/spas. Sodium -bearing products, such as liquid chlorine (sodium hypochlo-

rite), dry acid (sodium bisulphate) alum (aluminium sulphate) and other pool additives plus of course 

perspiration and urine that are constantly being added to the pool.  

What about the argument for chlorine not performing so well at higher levels of TDS . This argument 

refers to something called ionic strength being elevated, decreasing slightly the amount of free chlo-

rine remaining associated at any given pH ( If you followed that please send explanation on a post-

card...) Simply the "free" chlorine consists of slightly weaker chlorine . A TDS level of 4,000 ppm 

increases ionisation, thereby reducing chlorine's "work value" However this is far less than if you al-

lowed your pH to rise by 0.1. Langalier (more about him later in this handbook) realised that TDS has 

so small an effect on in pool applications, it is generally ignored in the calculations. Palin never even 

used it in his balanced water equation. As TDS increases, it is acknowledged that water gets slightly 

more aggressive. But by how much? Langalier recommended that each extra 1000 of TDS the factor 

should go up by 0.1 Big deal! and over 5000 by only 0.05 per 1,000 .  

Incidentally, suspended solids (turbulence, colour) are not part of TDS. Only fully dissolved materials 

are measured. They remain completely invisible, as they are a part of the liquid.  

For years I have been advocating, ôthe solution to pollution is dilutionõ but not any more, no Siree! 



 

What I now advocate is that we use epoxy grout in our pools/spas that will not be attacked by the 

sulphates in the TDS although I personally doubt that this is happening anyway. We are now using non 

metallic materials in our pipes, fittings, strainers pumps and filters. If our heat exchangers still con-

tain metals the sulphates will simply assist in descaling them, maintaining their efficiency.  

If we are going to dilute lets use the water we dump for something useful.  

Pre swim hygiene! This water that still contains an active level of disinfectant so raise its tempera-

ture to about 35 oC (to stop the punters running and passing through this area at the speed of an e -

mail transmission) and use it to clean the bathers 

by forcing them though  

this feature before entering the pool. If there is  

not an active level of disinfectant left, add some!  

Use it for flushing toilets, but donõt just dump it. 

It is too good to throw away  

It is argued that higher levels of TDS is likely to  

be accompanied by higher levels of chloramines  

(more about that later) but there are better  

ways of controlling chloramines than throwing  

away the water.  

The use of purer chemicals and adhering strictly  

to recommended levels will all play a major part in  

the economy of water, just think how much heat  

energy you have already invested in this water  

and now youõre slinging it without any good 

reason. 

The industryõs advocated rate is 30 litres per 

bather per day In a pool used by 3500 bather  

per week the dilution cost would be 3,500 X 30 =  

105,000 litres or 105 M 3 of water at  

approximately £2.00 per M 3 = £210.00. Double  

that for heating and treating and you have an  

annual bill in excess of £20,000.00, For what? Wa-

ter that you threw away, the majority of it unnec-

essarily! I recommend that if you have pools with 

cement based finishes and metallic fittings you use 

calcium hypochlorite and  

not sodium hypochlorite as a disinfectant and  manage your TDS below 3000mg/l  

My thanks to Kent Williams CEO of the Professional Pool Operators of America for discussing 

this topic andé sharing his red wine wit 

There is likely to be in the pool or spa, viruses, protozoa, fungi & algae that have the known potential 

to cause harm and/or illness and the levels of disinfectant maintained in the water should always be 

adequate for the use and type of use of the pool or spa.  

 

ñCômon you! To 

the showers!ò 

Censored Cen-

sored 

Always remember you should never be late twice on the same day. If you arrive late for 
work, make amends by leaving early. 
 
Give a man a match, and heôll be warm for a minute, but set him on fire, and heôll be warm for 

the rest of his life 



As the bather is aerobic (oxygen using) they will swim close to the surface and it has been estimated 

that 75% of the dangerous pollution (emanating mainly from the orifices of  

the bather) will be in this area.  

Now if you have agreed with this universally recognised last statement and accept the fact that  

dangerous pollution is in the top 150mm (6ó) why oh why are you following the stupid philosophy 

of taking your samples at an elbowõs depth, approx.300mm (12ó).  

Basic risk assessment says that we should identify a  

hazard (something with potential to cause harm and attempt to eliminate it) We must ensure that we 

have an active adequate level of disinfectant where the hazard is, so just think about it!  

Chlorine is from the halogen (Greek for salt producing) group of elements along with Bromine Fluorine 

and Iodine and are all effective bactericides. Basically in a pool without non -residual systems such as 

Ozone or UV the minimum amount of chlorine should not be allowed to drop below 1.0 mg/l (ppm)  

I know PWTAG and others rabbit on about keeping chlorine down to as low as 0.5 mg/l but 

thatõs with a pH of 7.2. Try and get it down to that in a hard water area whilst using a hy-

pochlorite... No chance!  

In pools where cyanuric acid is used to prevent ultra violet dissipation of chlorine the minimum 

level should be 2.5mg/l  

In a spa due to its limited volume, temperature and agitation of contents the minimum level should be  

2.5mg/l and 4.0mg/l if Bromochlorodimethylhydantoin (BCDMH) is being used  

In hydro -therapy pools where the bather may be disadvantaged plus support workers may spend  

prolonged periods in the water the minimum level should be 2.5 mg/l  

The strength of our residual chlorine and its filtering ability will be affected by the pH (acid alkaline 

levels) of  

the water and for that reason the pH of the water should be maintained between 7.0 and 7.6 . 

Cleaner bathers will of course reduce the demands on the pool purification system  

To maintain a safe clean, hygienic swimming pool/spa we need some form of control to keep the pool 

water safe and clear, and prevent any health hazards for those who swim. This is generally achieved 

by the use of a  

 

 

ñCome on if you think youõre hard enough!ó 



chlorine based disinfec-

tants in one form or 

another: liquid, tablets, 

pellets or even gas. By 

maintaining an 

adequate level of chlo-

rine in the water, the 

overwhelming majority 

of bacteria is de-

stroyed or at  

least controlled. This is 

known as a residual  

disinfectant system . 

There are other non -

halogen methods used 

but in my  

opinion they have not              

                        

                           been 

proved conclusively in 

commercial pools/spas .    

There seems to be an anti   chlorine argument raging and periodically other substances are arriving on 

the scene proclaiming they are better and less harmful than good olõ chlorine. Well Iõve yet to see one 

that outperforms chlorine and in my opinion the likelihood of something new gets progressively less 

due to new EU directives such as REACH. This due to its requirements will stifle development of 

chemical substances as manufacturers and inventors will be unwilling or unable to fund the testing 

requirements of REACH.  

Systems such as Ozone or Ultra violet are greatly beneficial in destroying unwanted hazardous bac-

teria and protozoa. These processes do their work only on the water as it passes through the plant 

area and are referred to as non-  residual systems. They however rely on water borne organisms   

being taken back into the plant area through the circulation system and this theoretically may take up 

to 18 hours for this to happen and if you have dead spots in your circulations system it could take 

forever (although in fairness we rely on bathers to kick the water around). The amount of chemicals 

we add to our pools and spa baths should be sufficient for the need to maintain the water in a safe, 

hygienic condition. This can only be proved long term by regular microbiological tests (more on this 

later).  

 

Fountains can pro-

vide many hazards 

such as Legionnaires 

or  Weils Disease 

and other bacterio-

logical     infections 

plus cut feet, etc. 

A risk assessment 

will identify that  a 

disinfectant should 

be used. 

ñCan I get 

out now 

Gramp?ò 


